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tile® L/c* 9*1B(C <fc V T^y 4— > a >*iJ£Wf§* 

<fc«figxL^>r-;&|g£-r<5xb*>K XU*5>HB 
<DS^B8fig, X > h Hl0i>#RH«K««-r tcMC 

x > h on&zmt tctbfci&mt *n*x u.* > k 

[W&H3] 7-fWr- ->3><obuIB* J 5X©*;fVF 
v-r xtsxt 1 y u zoM'vsyysax 

* v < X«OT©X t- >y 7* : 

a) *-T/k 2-^"r>^7i-XiW>K &tf 
l; 

b) t-jwt-\ i/Bym , %5i\t*<D-y=7y*>Vti<tt 

c) m&*7 = J*<?hti>e>. mwtt>¥3.—9yay 

^ = >^Sf§7©U I trM VX£ >XG)fEJ5E£:§£fT 

BuIBT^y > 3 >©}§££^t>XS^ 

-> 3 >->Xf^ffl9~ 5"0^a hfcffifli L 

Tf^fiEL;^-7i/3VtLT, HulB7'7U^->>aV*i 

1 -X^HetT «3B6K6^T. 



^«{*±ro«^«s«L ; u 1 ;Ex/u±<z>fli«OTi*mc 
ut* T^y -> 3 ;4B£«HrtKftHflttftx > 
n— «f • -r v^^i-x^is^n-sit^zi^tra- 

[fS#«6] a— WcJtLT* £H|->X7\k£a>*fiS 
**Jl±, £JS-Jfcg»5rc-S^T*C<fcte«fcy. *A 
4lVrl WX±TluIB7'^U : S> a >V>* >7'T X 

[0001] i. nmwm 

+f • Y > ^ 7 1 - Xtf /l/^ fttt 577U ^r^-> 3 V 

^MHSS7 , '7* , J •y— 5^ 3 > (conformant appl icat ions) 
[0 0 0 2] 2. !B£<DW«. 

2. 1 ma& 

"pervasive*) x/^X^a^-rSC^A^Rlffilcft-D 
ft. ZKDcfedfe^RSx/WXli&llx-^^XTAS 

«tt4#6« cin6 2o<D*^ssrcry-;utt^sL 
10 0 0 3] 7 7 7'j-7--5/3>©r,a^ sifus 

©&j£fr6-r£iu aOWDfVt-f XHffitfSfc (device fo 
rm factors) icJtJS L4lt+ltf 4 64t>i WtOttfc 
Fp^Sfi«a5*o «<J?L«r, ^-rVK^XCE-llg^^lSilt 

7/wxi*»4< 4as©s4«x^ y-v+r-rx 
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T^Sx/KX«:#fctf6©ffiiiT-;fcS„ BPiftt^ 

UlC&^T^T^So 
[0004] 2. 2SS 
§RSU3 > a -7 1 -<> S-f Xfli©* X * T-f XpJ 
IgST'^'J • 5> a >£Sl$HT^rrSfcA&fl!>7j;££ 

&§t-r &. t 7 yj/r-'y 3>i*sAP r / 3 m<o±m 

7 'J <7— -5/ a ><0* >^ -f VStf * VJKTa T<Ofi& 
x> Kn— tttcfc^T®*&SI|f$Rffl##g<!:fcS2: <t 
[0 0 0 5] ±IBT r /^-fX(cJsltS7'^ , 'J'!r— >a>P 

*y* xM-rxawfiWBaFtifciB^jLfrtjLr 

tv&l.\frS7*&S„ 
[0 0 0 6] 3. 5g^<DSS 

<*±TfM7*tf *7 ? --*«M>3'7y a 

[0007] 77v*~ s . >3>itm*.mT*mttn. * 

^&*>*:ry^«fcy«TS*i*. c©&wt% m. 
waj^y -> a >^mm<oy -twijes-n 
So cti&omw:* x-^^Exiuoa^ tern?-* 

tfpigET-fcSo ■5-n^'n©*iittits<ois«^ia-+f • 

T*7zrv > 3 >^^-rsyc»icffiffl* nso a 
-■y --o^x-x/^sr-r-Mi. fl4<97 r sf<r;U3 

•y fcfV^TTttSo ffi*<DWmm<!)'(>*zr , J2lt7-7 t J 
*r-\ >a>jtt«MRL a-f •<>^7i-X?I 

xa>#*fl* (ttfy->a>tfik f-$OU HI/ 

ewBicjitj. 5£fbTSc<ttf7**s 0 <p^-fy> ^ 



9— *wmm\z**)9m&ti*. m^z. Krf^os* 

5-r>30DEF?©7"?'y*— ->3>©S£fiBBt>» -r>* 
^'J^<3!)«iBlW35:tE7JlC<*:y^?K-h*nT^So CO) 

- K-rSt673TSS„ ^*7y4(iC0><I:5ttJUrt7 
So 1) S'^A^itofH^fflT'fftotU 

2) nffifrescsx-^xsA. $£s#fijfflertE£& 

— »f •-r>^7i-^lcSBft*tlS¥. T*«So 8u#© 
-Xr-^<'<> KJf\<Oig<iO«:7y ^€WTSJ:-5lt 

o^^'j^^Wfigrsctictu, -9— MffiiT*^SL 
fcx-^aoEff'swMEU i xL/y>hic2i6ns«t3 
fc-TSo 

[0008] t&mmwmts jeiwa— if »-r>*7 

r**Mi**3«ir s c iT«So 
[0009] ^smcsnouu; •n^oitsa)j.-+f 

5 s A*f&&r sfc^oD^n-bxt^^^-rs 
[oo io] *&m<D&\ommte<. 3.-^-0^71 

«ar s □ > tf a - * » fg^ssr s* a*s«t-r s c 
[ooii] *^wog'j©gis«, tfSflML— tf • -r> 

[0 0 12] *^<DSU©SS«s •|@^©=J>^a-7 1 

-r r u. * »=ii«r s c: t t-* s» 
[0 0 13] *^£DS«JO^Hli» l^—<oa--9 f • -r> 
^7i-^ : Ef;l/tlll«ffiSLT, TfiJ*-: >sa> 

[0 0 14] *^^CDSUODgatt. TlUT+t. 1 OXtt 
[0 0 1 5] *£W>»J<DHg«\ t>— 

n— y • -r >^7x-xrttcgisfe-rsfc66©aii6i±^ 
s«-rsctT-a6So 
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[0 0 16] *fSRB<7>SiJ©iggU\ rt-Vi-l\>T&*lU 
Ti/^Z/Y (Personal Digital Assistant)lf<D*J\§y:3 

[ooi7] *^©su©aistt. &s©a-+r • -r > 

* 7 1 -Xi x/WCjg^* tlfcT' 7 U • > a >«f^A 
[0 0 1 8] 4. 

4. 1 ^oxy^xiBBi^atfimwcit*- hr 

fjf#JS (a) ICRS 

its JIS^presentationHcfeW-SailMt (7 s — ^Ofjjfl*! 
tf5 Si -7»#ya-i*X^— 7tUf-f (T^-SIWIJIBfW 
[0 0 19] 4. 2 7*- -IrirR 

H!#js (c) (cnsi 

t5. —fflttCelesta SmartFormsTJS^,, 7*— /*Wf§ 

[0 0 2 0] 4. 3 WTTatS* 
IftftH (a) 

zneroy-b^xf+r-bfxwu w^jft&rai 

*->ii, 7v«o)««:if«^!K*teE^-r>$7i-x± 
icmmtztztbics msnnm^T^^y^-^±im 

[0021] saa&Hrett* zoTzfn-Ttemifcmw 

[0 0 2 2] 5. T-fiJ'r-i'BZ/t'TlU 

5. 1 i/aXD^xJWfc 

uCT'S8T577"U -7— > a >*§SH§(Appl icat ion 
Specification Languages) lc<fc tlx ±fB3>'#— ^> 

IBLfc^Vtf-^Vh^Ttf^&tolTT^i&l^o 7 s 
ttUttTfV *r-\ >s a >jbWrr*«lgi:fc*P 
—hl\>T—L ««7-7il^Dflldl:f-tl60!>fiSBMI 



6^6«fiK*+i-5 0 i-1f-^>$7i-Xlt, a-+fff 
[0 0 2 3] *Slca— «f • fV* 7 1 

n-+f • -r>-5»7i-x : E7 r ;u=^-r;u+7 , -b>^y + 

*-OU=*JX*V, zi:/$?MftD« 77 V 4— 5/a > 
[0 0 2 4] ffi^5-tlfc-r>^7x-7.XL>^>h©^ 

A. 
Do 

[0 0 2 5] 7 , -fe>:/y=2'Ob©8f£*ftS<&fflSffl 
IR - 

[0 0 2 6] 7-bfy— >av=a-+f • ^>^7x-X 
^T^KDtttt^T^k MlfK, ^'TjU&T'-kV^ym® 

tr, U I tT*±«m 7-tf-y— >3>«8S«Jiitu© 

[0 0 2 7] 7 l -^=1tS©7 r /^-f'XmSC-hT*©a— tf 

[0 0 2 8] ±IB©«-^SC«\ *-Ok Z-fe^'A a 

a=7-try—> a v^T^uoiittw^Sfc <t vt&**<t 
*i***©5»-r/k 7**>^y» atH-tfy-fa:^ 

[0 0 2 9] 5. 2 MDF (^jHzyh*^^ 
MDF7 ?W52- tf • -fV'?7i-X?7 : 

z^iw T-byyjs aifT-try-s/av^E^KDSS 
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[0 0 3 0] 7-b>-7<J=Vgm (XttPgJKDUU^S'g 
T 7 ^^/*©*^©^ (query) lC«fe»J % •f-©^7 , U> 

[003 1] >a>=^-tfy— >3V«||fi7' 
SU -?-<7)fi±ffi^AUVh(current)rife«<i:*tl 
ISpIi6T*fe*o fiSW^fi, fTO^'f -/MWWJCa- 

*<D<fc-5fc*'OI/-fe-y h£B^frr*fc&<D*8«#aD 

[0 0 3 2] Z.(DD.-tf • <>^7i-7 ; Efik Xtf 

CW^^l/fflOT'y 'J 4— > a >*§Ssf§<Z>S 1 £#B8 
?nfcl\ MDFx-7©fi!lliS8. 3. iStCfSffi* 

[0 0 3 3] 5. 3 taS9-^7P- (9>f7a7 

"mTWr U I ^TMZmmfer?— ?7Q-(Workf 
low)?*^';^— >a>lciSLTfcy> x> Ka— tra s 

^lcS^UT#»6*S«=&«-5«fc5S^*n-5o COS 

7-^7P--a>7tij. f&R#. arc. m&*<m 
[0034] 7'-b>^y=7'*>^yt4i o©^-r;u^ 
9371*. *-r;i/<t. *n*P«figr*7'-t2>^y<DHitE 



[0 0 3 5] >3Z/=±if¥-^3Z/W&it. 

y* a— •raK:f-/nc7'?-bXLTffSE<7>*-oi/-r> 
u v h * -<;i/'f >x<t ffo&f * c <!: 

rscticty. vx^-incR-rc 

y, tes^T^s •S'-fiUii^-y^sfiawitixy^ 
* << ;u© y x h 6 aft LTSPfm^ -f ;u-r >x * 

[0 0 3 6] dODU I : Z : rMZmi8&tmil?ZZ.t.\Z 

*y» ^ysses-si-r/u-fvx^vxy-^^^sprig 
t*So flsL'tf. •f@*<D$'r/^:/x$>xK«fcy«;*- 

[0 0 3 7] 6. 7-fWT- 1 . *S3Z/~/7.tU 

6. i mm 

i-7iTil/«^n77"'J : > a VfeffJ&TSfc 

[0 0 3 8] 7"7ij<r- s s 3y=/7.TU\i.7-7V'r-\ ■/ 

*o 7*:ry$— >a>*gj£S§§«\ a— trW>$:7i 
-7; : E7 ? ;urtT*7 , ^ , y ^— > 3 v^a^rsfci&n:^ 

*r-\ >3>1g£Zmf$.TZo <<>27<JZlt. 77*J<r 

—>3>mmznfiu ^>¥=l-t-<>7t/wx± 

[0 0 3 9] 7»ry^— S/aVi/X^A^fiETSXT 1 

[0040] snox^-yytta— y • -f >^7i- x 
^^yU^e-rs^x-y^T'^y, ttTOXfy7*St 
T*:5f-fik &tf*-r/U±U:#8:ftS£T<&a— tf- 

4>*"rjun«>aK&Hfli. s^s©¥ffl<b7'-bv^y 

^-tfy— >3>t7 r /Ui. ^E^nmhwgai^ntca 
[0041] S2^^y^ , «y^msicJ:y7 , ^y'!r- 

If) t$tl5i-!f ••<V$7i-7lU^Vh, 11/ 
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[0 0 4 2] ^3XT77liiiKF«7-^'<>^A7. 

**-fXir*X7 i yypsy, > wTcxry^eflSffi 

*ft* : **WI§T-«3K*Rr&fc7 , :7y'5r-i fa >im 

[0 0 4 3] S47f7 r"W*ffii<r©1?-#- r-**lfcx 
M-fXttfcA&CDL^T** fx-^ffSiSStU Ji(T<DX 

T, tti*j«i«*±<z>a^££§SL ; U I ^i[/±am^<o 

7 1 -X?S8 L ; U It 
T^khfTMl^ cDgjf^coa— • -r>^7i-7«Si 
L ; tti^a^Stfu i ^x/HSfEa— tf • -f>*:7x- 

y -> a >jg^mi§i*3ic^e-r 

[0044] msx^yytt-rv^^y^cDu i^xju 

? h^ExJl/^flFfiEU &*:?v>x? *S8t7^i 

> r- (fragments)*^* "^5/ x^ htf;H'VX5tV7s 
^rSSI^^i^ h3>X h^-?* (construct 

or)*HffL ; mwteziy>¥n.-$y\=i7^ = >9mm 
[0045] mexx-y^i-o^^u^rticT 1 -^ 

[0 0 4 6] C©yPH27.<Di¥*fflttm8*l^ 

[0047] -5r— > a >» ssi§©flis:©»iift 

HJfe^ltiX ML (extensible MarkupLanguage; World Wi 
de Web Consortium, www. w3c. org)"pfeSo C©3fcBiHc 
fittSC© "XML" tl^JBfgODSflittWorld Wide W 
eb Consort iimlCfcSX-M L.<0JBJ& StfXML^/^T 

y xtt^©flfioo xml mmzem? zmftimmtr 
[0048] mmm$:v>mcoftmtemmmiz x m l <d/ k 

-H-VftmiT'ib*, "WAP/W^yXML^fb' 
(WAP Binary XML encoding; WAP Consortium, www.wapf 
orum. org. )T?&% 0 

[0049] 77>; +-\ y a >i%mmm*m&rz>rctb 



*m m<D&mtemmQM XML (Schema) 
(World Wide Web Consortium, www. w3c.org) Tas^o 
[0 0 5 0] 6. 2 rp—^^Of- 
r 7-<?'<>3-\t77<J<r-z/3>mmmij i 77V<r- : Z' 

— > a >*gssii©^8^^&S:Sic«fc y *jffli*n«o 
y > a ufc* * ws§£«fc y i§«H= 

[00 5 1] 6. 2. 1 J 7 -*^** 

fo •7-^^>^(4^'f^ , *nfcXS(Typed Document) 

'JXfJSiXJmmtZtclbW y - £ a - (TreeV i ew) J&Zf 
IU^> r-jai4/fc*./l/(Element Attribute Panel). & 

fc«>©£ < U fcf a -7* (Prev i ewers) =£#ft 0 &"(Zf 
^ftfcXSn hitTZf'J 4— > a >*i5tmi§ 

[0052] *-fy-£tittwzi>#-*y h«7»yy 

t->3>7"a^7S^-<>i!7i-7 (AP I) =& 
■6* 1)- ^ry^— 3/3>flBW1B©n-h\ 2) 77 

y ^— > 3 >Ji£X»<z>ffr£> p- Kstf-t-y. stf 
*y h ©3i«i%ift^a)^»o 7*7 y *-\ > a vjtssts 

Ifiafi (broadcast) btttti 

[0 0 5 3] "SU>H^>h' tl^oHZftlts 
JtS*— y^KDocument Cursor) (C J: yH^*tl*o C 
flDa><K-*VKi, »U>hx^j><>h<!:Pytfn*7' 

yy-y- i/a^^tSrttD, ^gyftxu^>nc^-rs# 
JHt^fc. ss:«xL.^>h*^'7Xprsg*=j><K-* 

*S*-y;i/AP i ^pftftti-Tiiticfey. *ix>hx 

[0 0 5 4] yy-ta-ti. X«OHIS<D«il*SB* 
LfcKJitLTSS^a^-rSo □>7 1 *Xr-»(5(con 
text-sensitive)^xa.— tt, XSlcSf^xU^v (- 
©SiJI^Xtt»A0!)fc«)tcS^6n«o 

[0 0 5 5] I^>Htt/»)Wt SUVHW 
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[0 0 5 6] -f\s\?i3.-T^i£-%^Y\&T-7VT- 

-> a -r >*ry * iz j: y ntttitcm&cDm 

[0057] *u>hxu^>n*. a— tf.-r>$r7 
[0058] 6. 2. 2 UM£ 

*• 

[0059] 6. 3 -TV^y* 

•o*7y*t4, ryj*— -> a u a- 

[0 0 6 0] 6. 3. 1 7 7 -*7 1 ?? 1 -fr 

-r 7*y * o>7-*r7- *? * * itm 7 iz^tizi^. 

GU T^S^xJk Rtf5 K;U'7i7 ,: E7 ? ;l/Zi 

u 1-?- cnei*. wjtoavea- 

[0 06 1] • ^-f;U/N>K-53><K— *.>H4*'f/U 
4«-r^(DZlU^5/aVt. ^-r^U^tJRltEIS©**^ 

-OK RtfaVTCD^StlfcU IXU*>h 
ttc<D3>/K-^.>hrtT, *'f;U7 , -te>:fy<fc:r-fcfy 

— >a >x>s;>3>#-^.y ho*t^tcseoTf^figx 

[0 0 6 2] • ^'T;l/7 , -tr>^yR^fc:y— >a vx 
-*>M4*-OUail€fc£* UiiU^vhif-fS 



[0 0 6 3] ■x-'^/\>K5a>#-*>H*» *-T 

lur-t >zrv jsaf-t- try— > a vi^v^v^v 
hicfc yn^*nfc««5«zi— y • -r^7i-xtf 

^**t-5o T-7/\>F7lt •S'-r/uz-trv^yi^-tr 

K^liffl^ ©^•f;U±T*a5 ; xXliSiR(Sho» or Hid 

©^UH4l^<D»)f*£m>-eS So 

[0 0 6 4] • fcfX3>#-*>h 
lis ffl*4>9'fJk U ixu*>K SlfPISBtt-trx 

^i^Kg-ta&s. «*>tfjg«&j©«s£*fc?-o 

>^-^>hrtfl!>*^e;i^ m4, x-*«G*:g|-rs 
[oo6 5] • mmv—yzx^-y Ht % 

-;>©jB?ase**«ty, mmm^-^mzmmr 
«= stray nm*. ^—st-r^vi*^ 

<t(c«ty^Tf « 0 

[0 0 6 6] •7 ? -^«^tr-e7.3>^-^>h», 

3 > e a - =r ■< > w x © meg « y — 9 » -t* 
«rMfc-r*o SuiBiagiwfiimi^jjtwry >a^-ii/7 r 

^-x c^-f^py^htt ->7h;k ua) ea^ys* 

[0 0 6 7] ^(D*T*li, «J:yi¥lffl*ittW*?T5. 

[0068] 6. 3. 2 z^yy- ->a>s:»-y— tf 

7*7y$— : f a fcTX t* 14. T 7 ^ 

y*— ■ > 3>Hfe<Dftmt<Mm<Drc&t>, stf. ^axa 
©3 \>izss^T%}$wzmmeif&izm&.T~m 
mmzmiTzrctbiz&m-tnz* ®8ti. tztv*- 

TSltffi So «— 9 (Parser) 14^ ■< ibfgMk"?^ V 
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*>h<D/l/-Hc&*xU*;/K ip-6^-C;l/XUp<V 
(DPVX h^-f^^-^x^ Hi, f/(-fX±fl)7-ir 

Hcasy«T. 

[0069] &mr*mmmvit. z?^^^yv^%\n 

[0 0 7 0] 6. 3. 3 O^^U^^bMCvariati 
on) 

*&iBKit<b**ifc^>$:?y*£{bs^^?**o m 

[007 1] 02O^^^7 7 >hfflH'V^7 , J^li. ^ 
[0 0 7 2] @ 2 <W-MfliH >*:7g*tt. 7"U€V 

r >+f^^fflLT, WML (Wireless Markup Language; W 
AP Consortium, www. wapforum.org) 3rH3K'3"So <P*fX 

7>*nmrz>e torn?:. zfu-eyT-z/aymitw.n 

[0 0 7 3] 7 Tzrvtr- •>a>l«7'n'bX 
ccTWu Tzf'J/r- i/ay&fti&?Z>Tctblz7Zf<J* 

—y 3 >BB^*^ft-r*^p-bx*utwr« 0 

[0 0 7 4] 7. 1 ^n-fexcDisiig 

To 77V5—i'a>lt. 77 V <r- is a Vi/X^Art 
<DU><K— h^^VT 1 *^ h&lf(£ffl (usage) ic«fc 

7zrv>r-\ >a>mmmm. ot^TTzrvt—^a 

>*7 : Mm-£l.tc7-7fJ*- : Z/aZ/fi7£Z:ftl$ ) TZZ. 
3£<DEffi(Panek T-kyzTV. Stf ± \Z? —\ 'S a >lZ*j 

—>aymmya-bMt. uT^^^zf^mr^-T 

zf*) *r—\ ~s a y'/T.j-uayrj— fo^zi z/tf.-* y h 
£<£ffl LT, T'^'J <5r~> a ><&JiJ££^tiX»*f&8 
L ; ^-7-> a yt. LT» huIBT'^U -7— > a >JBSX« 
^1#^<ox/WXfflic5MbL ; Tzf'j*-: >a yM 
<<y*zf'j*izmLrcBmzttmtTZo 

[0 0 7 5] *L7\ TZfWr-i a >JgJ£U:i£«J£fB 



[0076] 7. 2 yp-bxoo^aa 
yyij 3 >$is« v &m<D7-7v a yum 

§£-f"7^&(DTD; Document Type Def inition)X(4X 
14, 3* :7y a >Ffa^#lc<tSBulBXS©f^fiE*-9- 

7-?*)*- z/aymmmsim&LtcXi 
[0077] ffimmimmx.mzftmT*m. z>-o^ 

h&tmte^LmmLTcv. zn*>yL\s*ybomte& 

ti-±©i- tf • -r>*:?x-7jim;:<fcym>*u 
fa*. i^>hseoj*f^tt *xu;*>Mai4/\°* 

[0078] ■scwtoicm&'Ox* yt&mKS ztztb 

ICti, ffi^tiXML^U-tfa-rtCOxL-^Vh^a 

i^TRI U b^;l/T*x l-* y h ^(^in-r *\ XttSS? 
3-tl/cXUp<> h LT^p-r*<D^=£«^-r« 0 
IS 4 W«lJT^±, p»i§e#t4 y X h tTi-x L>^< > r- 
U ?xU^>h©}fA*mSL/-Co "7— ?^>^14^ 
-fT'P^'y^T.^^T, X»©C©t§m<D<g«xU 

[0 0 7 9] &SxU*>h(Dg14<Dfii£f&3rr*7-c4& 
BB^#«XMLyU-ei-F«3©xU^>h*a»? 

■TSo ■7— y^y^it. 7zfvr--yaym?£.nm*tii 
<Dai4©'jxh*^u *ti6£xu.><:/hs«fe/\°* 

6 ic^-T * -5 K, fiJ^*ftfc»ffl©*^^tr Kp •> ^ 

[0 0 8 0] 7zrv*— : yaym&mitz.(Z><k?izL 
T, 7zfVr-\ IsayftfcSzm&ftmTZo c©7nt 
X0D»Ji%5IJ6ffi|0D 1 ott^p h^-f^btRPlfn. x 

*«*f=«>. $r^- tf -o^^x-xaj^A^fig* 

jS*llli6«lTt4, t 1 -- ? ^Tfr&TZfiJ * y Ic^oT 
[008 1] Zfu VZ^ZtVcomMWA. T7Wr-*s 
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fvltStzs TZf'J $—5/ a V^'MDSMCiivrtife 

So 

[0082] 7 r U : 5/ a >IIS:fcg©tfU$tf IS7 L 



[0 0 8 3] 8 */t-OI/S f -*7 F 7y$— S'aV^U 
-U^-? (MDF) 77U^r— >3»7f^ 
d(D«T-ti, 77V fa'Vi'Xf^OSiajai 

•7-* (MDF) 5ltt^-r-5= 
[0 0 8 4] 8. 1 MDF77'J^"-i'a >HSf^ 
Sis. 2^T*ift^Lfca--9 f --rv^7i-X : E7 r ;UC 

[0 0 8 5] Si ICRUfcMOFT'ry*— • favtts 

mtiiiXMLjtiswfiS^fey, xmlx*-7 owa 
itim-3<) icfcysttsns. 

[0086] 
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MDF7^U^r— >3>ffi£§ffiliXML«^a-C*y, XML**-** (8ti$/STti h 

<!- XML Schema Extenelbimy for NDF schemes -> | |<AttrlbutsType name^EkfType' dttype^murrw-stJojV 

dtvaluoe-'etrfng number Wogar float boolean date time 
catelirn© enumeration^ ; 
•cklemenfType nama^SuppodsTypeS 

•cattrtbute type^'flekfTypor n^u1red=?ye*7> 
</Bsm«nrType> 
</8ohacrifi> 



•cGohema xmlr«»^in^chcma»mioioeof>^m3tn^-dBfaf 
xmkisdt^umsch^nas-rnfcrDSOfhcornxIatfltypdS^^ 

<l- Attribute to support eubtyplng of dooumentldref*. 
Usage In schemes 

<Attrt&ut9TYpa dt:type^fdref eDctrefrype^xxx* 
ext:refScope=Vy/> 
whore 

xxx fe/are the name<s) of tag(a) 10 which me 
attrfbute can refer, and 

yyy fc/are the name<8) of the tag(s) which are the 
scope fo r the reference. 

ids war only be matched if lie otfekto the 
Innermost containing element with nodename from tie set 
of tags yyy. 

This document processing applcattan Is responsible 
for ©rtford no trie suMyping. 

— > 

<AttrfbutoType name«WType^ dtlypc^'atflng'fc 
<Attrtbut6Type iwrm^'retScopo' rtrtype^strirtg 1 ^ 



Support layout ■ 

cHspteyUmt attributed to containers thai can be enow 
or hidden 

menjabte ~ could be combined with parent 
eemerte 

unmergable - never oombtned wWi parent 

elernents 

-> 

^ttributoTyp© name^VfleptayUnit 1 dttype^ enumeration* 
olvaJuss^urtmergeble rneigoblo7> 



<l- Siroort for fragmentation -> 

<AttrtbuteType name-fraigment dLtypes'bwtesn^ 



<1 - Support tor translation -> 

<AttributeTyrpG name^transJataWe' dttype=" bootean'/> 

<l- Oacortotlve text~> 

<AttrfcuteType name='descnlp1orr dtrtyp^etnrigf^ 

<1- Support for allowing idonttlcatlon of layouVrelated 
attribute© end tags -> 

<AttribiJteTypG name -layout dttype = enurnaratton' 
dtvahjes^all VGA HVGA PPCA> 



Temporary extorts lon-ertrtxJtes, whlevraftlng tor 
Microsoft to upgrade fnetr XML Schema support!!! 
-> 

<AttributeType name=lerigtrf dttype=1ntA> 
<AitributeType name='roHLenath f dt^pe=1nf/> 
<AttributeType rame-YnaxLength' dttype-'lrrf /> 
«d- Next extension-attribute. If present, overrides dttype - 
<AttrfbuteTVpe name=type* dt^e^'onume ration' 
dtvaiUBBs'bln.hax btrtbasoBd fBsnomo ton bitmap'A* 



<d- Elements to support data-binding. 
Usage In schema: 

<SemerrtType name=*aaa' ...xSupportsTypo 
RoldType=*xxx'AxSupportsType ..J>.^ 

mcScatfts that 'aaa' can be bound to fields with type 
xxx*, etc 



<AttributeType name^'databhdtrKr dttype^'enumaialon' 
<ttNeJues=^bla ReW'/> 

<AttrffauteType narne-'oontrof o1.1yp9a l boolean'A» 



<t- MDF Application Schema. 3Haader$ ^ 

xmlns^t»^m:9ch8nie^mlcrosotH»rn datatypes' 
^^llr^ex^^(J^en^aS<^6^mExtB^lsion.xrnI , 

«?aop_rndj t u v^ aifcM it=rQUIyerston=1,07> 

<ElernenfType name^'JdNtep* extxfeecriptton°'Ptax»hdder 
tor tie WBXML Id-Offset map'> 

-sAttiftjuteType rarnea'pointers" dUypB=^trtng"/t> 

<attrfbute type= ■pointers" reqLired=VesV> 
</BemenfType> 

<Be^^rIVpeneJTte^mlneCooe , dtfype^slring' 

conterrt=ls>dOnly7> 

<AttributeType r»rno= , con#trajrrtTyp©' 

dt;type«■'e^um8Tat^on , dfcvatues*\elcity too baf?> 

<E!emerrtType nam^'Constralnt* content^ertOnry^ 

<attllbvl1etype=^onatTatofType , requtreoVyDeW 

<olement type=*l^thoCodB , mlnOccun^'1' 
fnaxOocurWlY* 
</BamentTVpe> 

<Attribute7ype rams^fiinottonrteTRe' dttypea^trtngV* 
<Attrfcute7ype nanie= t event'otiyee^strtog , A» 
<AttrfbuteType namWargName' dtitypWefrino'/* 
<AttributeTyp8 nejne=1aigDBfaiift^ 
<ElernerrfType name='Aigurnenr> 

ottrftxitetypte'argName' requfredssVas 1 ^ 

<at tribute type»'argDataur roqiurod= J fto , A' 
</Elotn«ntType> 
<Elernamrype nBine»TtatettonV 

<attnoute typ^functJonNama' requkrao> ( va8V> 

^elenrtenttypea'Argurnenf minOcoui3= , l , /=» 
</ElemeiTrType> 

<Elemsnrrypa rttmesTuncttonCfillS 
^attribute type-fun oUonNome' required^'yoe^ 
<elementtypss*AnjumenT mlnOcourB»'1 a y> 

<^lefnerrfTyoe> 



<AntlbutQjype name^ldTGble' dtitype^'WA 
<AttributeType namae'paiTabls' dtrtypo=Tdr«f 
cxtfGfType=.TabJe , axbdoUbindtng-iabld'A.' 
<AttrlbUteType nama-TdRokT dttypo-1rf/> 
<AttnlnJteJype. nams-'dsn* cfcrypeW'aJrtno'A* 
<AttributeTypa nama^relFt^rf ctiypa-idrBf 
«aaefType-T=WefrV 

<AttnbuteType nama^'relReldB' dtnype^idrets' 
extiefType^Rekf/b 

<AttrlDuteType name^type 4 dt^yps-'enumemton' 
dkvaiues^etring integer daisy me date time txedDectmal 
DOcieari7> 

cAtMbuteTypa nama^tongtrf dttypo- , lnt/> 
<AttributeType nama^eclriKuljenath* dtitypoo'irrfVS 
<AttributeType namBs'defauttLabor rJCVpe= , st1ng , /> 
<AttributeType nama^comtant dttypOto l ctrtn^y> 
-^AttributoTypo rtama^paramindeix 1 dttypo-'irfiV 



<AttrtfiuteType □3019^' dtr^pe^W/> 
<AttrlbuteType namo=Utio' dbVpe»*e1rt]M , 

<AtbibuteTypo rema=Tmportanco' dtiypea 1 
dtaoduee^inandetofy htgh normal lownV 

<l- Bitmap and loon support ~> 



ertuinaiafion 1 
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^ttfibuleTypo nanw=l3ftroapf r Qft' dtt ype-'et dng' 



<l- rtow. Soring -> 
<l- DbaUod for V1.0 
<AttrtouteTyj» narne^bider* t 

dtvalues='asc€nciina descend 

<ElcmenfType nam^'SarlKey <xxrtent->'erBpty"> 

<attrfouto type-YefRakf fe^recfc-ywV^ 

<attributa 1yp©=V>fd»r J r©quUmfc=>e3Y> 
</BeraenirTVp©> 

<BemanfType nftrna^SortSpec' contert-'ettOolyS 

^attribute typ©=Vf requ'ned=y©3£» 

<atirfbute typc^tifle' requtred=yes£> 

<etement VPB^SonKsy <ntnOocu»=T jraxOccus^jS 
</E)BfnenfTVpo> 
-> 

<Eiimsnrrypo narate'Soarch' content^ettOntyV 
-attribute typ&=TBfR6ldb^ r«m*e<fc'yefi7> 
</ElftnifinfType> 

<f- new: Kyperftikhg. 

We might also cpecfly riyperUnfcs by mo» complex 
queries, or by Constraints 
— > 

<Attrtbut»Typ» nama-townFfeld* dtrjyi 
extrefrypfc'Ftekf extdataWraDntefflefd'V 
<Attflt>ieTVpe nanj&r'aesJHeW' dMyp*= , ttef 
extmfrypfc'FteJcf e^databiiwfoQ=3lekrA. 
<ArnlbuloTypd nantantfaefniGSor dtrtytxWfciref 
extiefTyp»?Tle3arjfc» 

<Qemanrryj» name^*Hypen.nr cmtentfc-ettari V > 
<attrfbut0 typfctownHakf r«^iiraffyos¥> 
■cattribute typ«=V3«stR8ki' nxkiired»>*irt*k 
<attrtou1e typoAJeamieSef requlrwfcywV* 
<etemftnt t/po=VoicsCBption' mhOfxainsstr 

</B*fnerifTypa> 

<AttrlbutoType name~'dt»pi«yH»fcr dtitype^dref 

exi^B<Type='HflW Brottnar*w*^iiefir7> 

<BemantType naitios'tndirBcr comw*^«np*/> 
<atrrfeirte types YeTTabl*' requtre^yae'A. 
^attribute typaoYefFtelcf reqiiracwyes^ 
<attribute typto WlsplwyFteW requlwtt='yes , /> 

</El«merrr>pa> 

<l-~ START DataUodet schema 

<Semen1Xype naiiWGonStontSeluctar 1 ecnten U^ emptyS. 

^attribute fyps=VefRel(f reqijred^yesys 

ottrUule typfctoistanr reqiitmrfeyRS'/* 
VEIemehrType> 

<BemenrType oamB-'PaminetorSetectof' content^wnpiyS 

^attribute typEctefFleld' reqiirBtfyasfc. 

< attribute ^pe='paraniindBX > require cfctyesY> 
</El«fnBrrtType> 

<Hor»nn>pe fwra= , Checktab!e' content='fittOiiK^S 
otrtoute type='ren"aM8' requinaa=yas7> 
attribute ferpssYefRfikf raqiiredayes*> 
<gtoup oroor=^manyS 

<elemont VP^Co™rtant8electar' mlnOeeujssttTS 
<etamertt Vpe=> "Parameters electir nrtOccur$=*o/> 
</taroup> 
</EJ«men(Type> 

<!-- Model fiie retatofiahlps dtasctfy -> 
<Semenrrype name=FteJatlorr ccrTtent^erOrtly^ 
<AlrtxiteType namft=table1' ottype=1draf 
ext: rBfryp&^Tfibte , /> 

<AtrtHiteTyja name=*table2' dhVp»=ldref 
exh rBfTypB^T^3 ter> 

<AfrtxiteTyp8 name=fteld I* dtVpe-ldrBf 
exmfryne^ReW7> 

<AtributaType name****!? dMype-Wrvf 
extra tTypo- l Reltf/> 

<AtrttKitaTypQ nasi»a , canflna»yi * ctttype^enurneiBltonr 
orvaftieerfl n s /> 

^AtributaTy^g namca'catdln o&ty? dtrtype-onuiwrattoiV 



<AtOibuteTyp« ^ame-^iflp0lxfe^tObJecte , 



(ttrtyp^'enumerattor" dtvaloe5=*teMel «me2 nettfief 
det^jr=tx*hefV> 

< attribute typeJtablel • raqubMteVoc'.b. 



<a* tribute type-tobleS* roqulmd-'y^- 
<artrt)u«o type^flrtdV requr*d=yrsVi> 
<attrtbu*a typesmettf? raqiirtOsyttfA* 
<Aftrtbute tvpfc'cartlnafliyi 1 reojafmoWyerffe 
ottrtiuto typesicanUnelUy3' roqulrodVyM^ 
<Mtt*ute type»Atope»fenlC>t4*ct* reqUr^wyy 
</ElsmerfTypo> 

<Aintu»Typa ns m^paremRaetton' <tt^ y tx -1 dnt r 
«x1:fefrype=Ttetatk5P MatnUlo SubTlft' 

Urddng: AmDwrpcGEioitr ts to use constmtrrtt. 
A sujTHetb cwnRen and parentFlald &r» reptacod by «n 
aRribcde IMi whteh references tie conwra ii* 
Th» FK ou mlMtit lo oBod In both cHrocttono, depmSng at 



<AttrlbuWType name^tassTablsr awypG^ttraf 
Gx1:refTYp©»TabteY> 

cAttributaType name=t»£an«W cfttypd-'blrct 
exfcienvpe^FMcf^ 

«A»W»4BfTypB nsrnastatanlnpj&bls' Cl:lyp&= , tt0f 



extPefTyp*^Tet>le7> 
<AttribtiaType r 



«xtnBfTVpa='ReId > /> 

<El»mentTVp» nan^t^ne«^r^Fbffe(gnKay* 



<attrt»tB typG^'baaBTabte' reo>jlraaVy«flri> 
<attrfcvtB VPe=^a»Rol* requiUBtfWyoe'A. 
<ettrtoute Vpe-Yelcnh0ToM? rw»jtred=^etf^ 

<«!wTwrtfryp«> 

<AlVtxjtDTVpo neme-nnk* dbVpo-TdreT 

•xtmtnvpe^OocvtsfnLfoveHv^^ 



< El»nyr vtType name^ValueUstHcinsnr iranton^'emptyV 
<aitrt«tB VPd>VftIue* requred=VeaY> 
<AElBmenfTypo> 

<ElomortTypo narno-V*tu«Uair ooKtom-WtOnV> 
<«Jemert V£»= ValoeLtetEbmenr mmOcoum-l ' 



'/> 

</CJorriGn!Typ«> 

<EI«mortTypo narno»VatueRango' oontent-tanptyV 
<AtWjuteTyp« name-'lowerBouittf (ft^ypo^erirtnc'/> 
<AnributBTyp» nama-'lowerBouriclalnaludvo' 

dtftpe vtoofearv dofaurt=1 'jy 
^AftributeType nama-'uppeteouncr dktypo.*strW^ 
<Amt3utoTypo ram^'uppofeouiKllotnotietvV 

dWype-'booUan' defiuifNi**- 
<attrtxxt»iyp&=iow»rBoun£r roqiirocWno' 

extaoGcrtptwns'Nol present moans rKribaurttffe. 
<9ltrt3UteVP^ViwerBotrK*c]ncCuo^ CDqufred-WjV 
<otWbuteyp©-\^p*Bound i roqtire<Vno' 

•xtdevcrlptbb^Not preeenl means not bounds 
«mrtxito ty P^'upperBound bl nduelW requtm0^ l no < A> 

</Ele«enfTyp©> 

con*ent='e»tC)nJy*> 

maxOcoucB^'rA. 
<ejwn«f« fafpa-ValMUst minOooofo-fO- moxOwut»^1V> 
■oBtanort fyp»=VaJ«oFtongo' mlnOccure=T>' 

maxOcGU isssT *f> 

</Elanonfrype> 

<BcmontTypo nsneWRekT oontanWaJtOtiVS 
<attrbuto Vp^WFbkf raquli«Ch^yerA> 
<attrt3tiie vp^type* requimd=VBr/> 
<attrfai<o vpeblGngth' requlrec&ntf/> 

<afiribule Vpo=ttefauttLabeP requtmd^no'fS 
<Atutikt9Me nama=^nuiaAlow9Cf dttypo-'booleen^ 
<AttribctaTyp8 nant&a'autoGanerere' 
dttype^enumeraflonf dtM<us«^nD tntsger t3Lf[cr/> 
ottrbuts Vpa»^uIlaAI)ovrecr requlod^no' dafault^O^ 
<attrbute VpgstotoQenerata' regoJied^no- aamu»nTto'/S 
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^element typ^^tJoraainCftaclC rnfnQccure-'O' 

*, yJ> 



<EJemenrryp© name='hdax' cortenUitempty 4 * 
<attribute typestefRefcf rwpiraoVyeB'JV 
</e«m«ntTypo> 

■cAtfcrlbutfiType rtame^'extomaKBy daype^ldref 
extielTyp^'Retcf extiretScap^TaDte^ 
<ElemsntType name=ToWB' oontanfcs'BMOnlyS. 
<attrfaute typ^lcfiabte' r&qulred=V©«.'jb. 
^attribute Cypa«UsiY raqulreoVyBa7> 
<zttrfbuto fype= t extemQJK9y' requ]racfc='no > £» 
<etemertt typ^TlaW rrtnOccmsa't ' majeOc&#s= t *y> 
<elem enfl typo-Index' rninOccua=t) , i> 
</B«montfrypo> 

<ElemonfType nome= , DsteMocfcr contend WOrJ/ 
exufnagrnent^i^ 

<grotip ordeiWroan^ cntnOocunc=> , r> 
<etement type^able'A* 
<«[oniont type-'RolafionW 



«n«frtType> 
<t- END DataUodel •ohama-> 



Currently sup p or te d: 

- CriecKi&btes, n tna uaiamoaBJ > 
To doc 

- Complete fnodellng of: oontrob 

- Add support for popup frames 

- Add Workflow support (saeotier design dooumenaaflon): 
Rules of form: tf CKf Ffprlmtttvo contfralnts) than 

wtOffFteld,Value> + 6etOf(Vartaole,Veiue> 
PrimWvo corafcnalrt: (fiwkJ poerator.^ue/Ttetd) 

-Tradeoff between VBScript and buttle tunctionsJIty te 

- bullin b dRfdamWe -a> can bo understood Hid 
manipulated 

- complexity of program vs gene ret VBScript approach 

- slmpJbty of customization vs. dtecoatinulry 

To Rarfew 

• Support lot ecrtptfng 

=»Keep simple, to ease tapJernentatfcn, and also 
vafidafon (but reduces eiror-ctiacUngt) 
-return value boo fixod noma In caritee 

- script won? support typos, so pointless to Indicate In 



?uso Pen-race caiDngeeneme, wham torrnai 
parameters riava bead names, 
o need to work, out retjiirernafrts a btt better 

Notes on tES support 

- ?ejuirrreraUon type not supported 

- modefcopen* is default 



<d[CDATAI 

One way of rtanatng CompiBx tads: 
<Comriex labeVAddressS 



<Groi 



oup compres^Ves 1 soparatoi^'i 
<ComptexSub dfctafirtaVAddrT/ 



<ComptexSub datafloiddVVtMi2 , /> 
<Break/> 

<flroupcoim»rase=?ye** separator-'. •> 
<CcmpTex8ub deOafieW-^CltyV> 
-cComptexSub oWtetaVRsglonft- 
<K3roup> 



</Grouj 



<ABrt>ut0Typo name=WTU miype^kf^ 
<AUributaTyp«» nam»=toxr «aype^ctrtntfA. 
<AHributoType name^'rafTDe' dWypo^dref 



<AttributeType rwme-'datafieltf 
©K^WlTyM^teld* Bxtd^lndjnte"ffew , /> 

cAttrJfatifiTYpe rwme=paremRe«T dtnypertlcror 
etfn«fType=fa&ldlD» 

cAtttbuteType name=^ortBy' dliypa-'kjror 
ext:f»fTyp«=S*Mp»d/» 

<Aurtbu!©Type name-Ynuw&ies' dt.type=*ool8ftnY> 

cAWbuteType name="riavlgationBar duypecfoootean*^- 

cAtfributeType name=1aber dfctype^rtr\a7> 
cAttributeType namo-Vldblo* dtiypo^txwleart'^ 
<AtWbuteTypo nemo-^lavlga*o , dbtype^'boolearnV 
cAttfbvteType namo^Yeartany* dt tvjpo»'bootean?i> 
<:Attlbt*eType name^'rnandatoiy' d1^type=»'boo&ean'/> 

cf- FbreJemert Row -> 

<AtWbu»©Typen«rrie- , Dcr dtrtypB^WexHeyout^oJ]'^ 

<A»SuteType name*^Boi' dr^pe^craimeralkin* 
dtvatiescrTeft center right 4 oxtiayoufeWJ^ 
^-^Hbiigrjpe nejneWhepaoe' dktype-'hr 

<!- Forebmart QitdPage -> 
<Aft*utfiType name=>rrap > dbtype^'boolsan' 



cAnrfcuteTyp© n*mo=tob' fMtyp&Ait ertbyoutsW^ 
eio^uSSK? nam ^ L£WomAtt1 ' ccntef^'eHDnV 

<atirttxJt» 1ype-bo)«p*nV> 

^attribute 1yiie=tallgn'^ 
onrtbute Vpe-^3pac© , /> 
</EtemerUType> 

^<HamertJjpno nun^QiMPaoer corrtemt=VHtOnry J 



orsuura typ8-'coisY> > 
<atttbuto typB="WTap* requlred=VfiS' deteutt^'^ 
<:atom«nt tyofc'RoW n)bOocure-* l 0 > maxOoour«a M, /> 
<rBem&finype> 

<]— Coot -> 

<Eternennypa narne^EvantHendlaf contont^'altOnr/S 
<atnnjto typa='«venTiS 
<gro«p ordaf-'one V 
^element typ«^lnltmGodeyi> 
celemem tvpesrfPuncaonCal , /> 
<^3fOup> 
</BomomType> 



<Aitrtbm»Type name=Tormar o^^YpB=^^r^na , 

<Aftribut»Typa nam^fieidLter dl^pezzldrefs 1 
oxtrGfTypo-'Ptelcf;> 
-d^emenfrype name^Capoon'> 

oifclbufo type='fonn ar raqiilfada'yesr/^ 
<attribijte tyr^-f^dLbtTe^lred^no'^ 
</BomsntType> 

cBanuHifTfpo nmno-VotooCopConS- 
-arttrlbul© type-form of requlrBO=\ot('/S. 
^^b^typ^'OeldLtet' requlro5^V©sf/> 
</HementTypH> 

<i— Tlteaots, Hoe, oto. 

<A^utejype rmme=tlteplayQ roup' dttype-1nr/> 
<BemerrfT/pe rama»'SubTUB > > 
<attribUo fyps^tWo' roqulmWyos 1 ^ 
<aTtrlbi*e type-W rec|iJted=- , no , A> 
<attrlbute typ^= , ^B^*le , requtrBd='yeS , /» 
<anrll3U0 type=tarnetFrame' iBquVBdaya8Y> 

<attribirie lypa= ( asptayGroop' naqulrsdb'no'A. 
<attributo typ»=panantRo!aIbn f rsqutradWyes^ 
attribute lypa-'aortBy' mr|ritod= > nd > /> 
«attribut9 typo^Msfbte' reqlrt v ariii*no' Oefaults'i f> 

. , oftnmne VPa^mportance' raqufenad^W 

deiaJfc'normaJV> 

<«*«nwnt typ^Capoon'rnfciOaajra-V 

rnaxOoouraa*1V> 

<«tenent typesVotceCaptlor- minOrnurteXT 

olBriBnt typte'3ubTO/> 
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</EtamenrTyptt» 

^Elernenttm nama-WaJnTllQy 
cettribute^pe-ttW rftqutrmfc^yaaV* 
« attribute types*ld' requited-: 'nai> 

<£Ttnnuie type^rerrBe* requlrad='ys3> 

<ettntiutetype= t taf{]GlFrama' rBquirefyestt* 

cct tribute lype='d spiayGfro u p* rBqtireoVno?> 

<dtributo typc«"oo rttfy requirecWntfA*- 

<eJement TypesCaptton' mriOcctff»=*a mAxocaifs=T 
ext^Jescrtptton= Overrides 01 o attmnta'f> 

<e}Gmont typa-VclcGCeptiofr nkiOocur^V 
ma*Dccur&=M ' extdcscrtpflorw'Ovonrtdas ttfle Bttrftajtti^ 

•celemant 1ype«8ubTlef raxO(%u»>* aa /r 
</EtemenTType> 

<ElamntType name=' DalaControrV 

<attr8xrta typ^'datalelcf reqiireda'yeEtfv 
</ElemanfTyp9> 

<AttributeType ran^'cBocfeiyCri am G tere ' dLtypo=*hfl> 

<ElemenrrypQ name='Colimtr> 
c^trttxrte type»*tUe' raquirBd=y«#> 
<^lrlbLrt9type-%r rsquiratfca'ye^/v 
<anributatypo='dafatakf rBqufced-yefiffi* 

Cefaut^tionnBlA 

<8ttffbut8 type=ldl8pl^GtiaiacterB > rEqtiraddtii'N 
dement typQ='bx*recf m*nOcoir»-V msoOooutg-T^ 
«janont typB-^VaiogGapConr^ 

<I- Cortrote -> 

<*- Next are advhory; may be o*«rfcl»n by Layout or 
Enghe componwite - - 
<AtiflbiitaType nam 

«£toowrtType narno^tab*!' coattnWannpv 

axtconti>oWlV 

<atrR>ut8 type^laxr 
</Etemenfl"ypo> 

<Etam«rfiype nanKfTsxtBoa* oaTtefrt='«ltOnJy 4 
•x txon tn c i wtv 
<!-#Exlen<Js(DaJaGortfor>-> 
<atWbutB typeslabel' reqtirBd=* , noV> 
^attribute typ©=rW roquiraf-'ya*'/* 
^attribute type->ctatefi6ld t foqiiro6-yMf^ 
•aitfcibuto typ^'minDisptayChcKacters' reqtfraoWnoVS 

WHAT IS THE FORI? -> * 

«attrfeuta frpgsVnpo rta noaf required-' no' 
dofaurt-Twnmiyb. 

otWbute tjps-teadDofy* requlred^no 1 cWfaLlUM'A- 
<atHbule tTpft=lnaniJaiotr reqiHreoVno' detoutt-X>'/> 
•ealtribute type= , multf 1 r>es' requirTafno* dertaufcATjb. 
<o!amwrt typOalHypgiUrfc' mtnOoouPB=W 
maxOeaiia-'vA. 

<sfcjrnent typs^lndirecr mkiOccttre='CT maMOccUTS^T/> 
<Q!ernGm tVDe='L«youtAtr* n*nQca*s=W 
maxDocuiB=>'r/> 

-cotamant typa.'&wttHandlw' rrinOcaun-'0 > /> 
<«xfcG upportsTypo fakf1\f>«^stifngV> 
<BxtSupportsType tetrTvp*^ nte ger7> 
<extrSupport8Type tekffoo=ffloaf/>> 
</BanfinfT)pa> 

<f te ow aTyao narn^'CoroboBax' corrtent='«fiOnfy 

<l-#Exlenda(DaJaCortrol)-> 

cathibutetypoVbubef recpJractWA* 

attribute typa-ld' recrutnMWyaft'A» 

attribute typo-^QtaCekf regtfrmfcyes^. 

attribute type^'mlnDtsptayOKuqactsrs 1 reqiMiB<|e'no7> 

<Att1bU9TypG nan>8=fetaMiOe9ci!pfon' 
tfrtyp^'booieBQ'A* 

<t tMbute typo-'showDoftoriptlon' naquked^no* 
dafautfc* l O/> 

<l- <attrfbuts rypsVfcrpe' nwUretWrto* defeuiwgrfcig 1 /* 

/HAT rS THfB POR7 -*T^ 

<amtxrt* fem-lrapoilBrwo' requirod^tttf 
ttefau (i=Tionruif 

<etemem tvp*=l-typerlJr*- mlnQccurswo* 
maxOccuis=*lV> 

<etemartl typ*=tn*acf mliOooira-Tr maxOocuc^T/y 



<e»amant type= U^outAttr 1 mlnOxurtt-i'i) 1 



maxOcairs^iV 



^rt^^a^i'pe flettrryptf^tniegBr/s 

<1~ OpttanGroupB and CtMcfetxxcoB -> 
^EtemertTypo msmX^pOorT oontBrt^etlOrfy' 

cattlbute lype^texr FaquliO^Ves^ 
<attrib ota typs^'watrB' requbBf^Vetf^ 
<attributa lypa-VafHe' requkeAtintf cxWascrtpflonsTbe 
fite to c how Paps on. Nona means the pawtof ffia Opflon 

•caianaent^pftcs'Paoe' aUnOocuiss'Or msaOcas^V 
exMesaripOcn ^Ffe pe t> show on thte option bahg 

^/aomonfTypo 

<AftrtwrtBTypG namssfUBfetUT dWype=WindA> 
<aemertTyp« name='OptiGnQrou p' «)4xontnaM1V 

<attrfbuts typ^-ttie' required * Yro a ^> 

<rHtribute type^d' requlrecM'yes'^ 

<Emnci«e_N^B='datalfledr naqmreaayesy> 

ottrDuto typ^'readonly' reailrMj=W defButt^Qr^ 
caHHbuts typ«=YTdnOl9pfayGharact«s* reqiireo>3t10*£> 

<oJomont typeBTJptton* n* ' roaxOccur»=*~/> 

<axfcSuppomType ftoWTyp^%trir>d/> 
<e«l«MpoortBType fieidType^'frtegtr^ 
<^Qemonrrypt> 

<attrftute tvpe-'refrto" reqplraoV^Qer^ 
'cattrffcute typo-Vtetbte* reqL*od= , no* daCaultsVfo 
«*trfbute typ«='nBvtgBte > requlr»<J^no'/> 

^/aomsntTypo 

<Bemen*Ty pommeWOnTalae V 
<tttribut» typ^YvfTite* raojM-W^ 
<attrttuto lypo-VeiWo' reojdreoVno' <tefauh=17y> 
<attrifcut» type=TiQ»lgate' requtrect' nc")^ 

<JQenn*rrrypo 

<Betnen tl^pe nBmaa*Chacl8a^ coMem='aROoJy < 

<1HFExteoo>^r>rtrtOrn>ol)-> 
cattrljute type^twr nqulnjOKwr^ 
<anmate type=itf requfrao^-y^ , A> 
<attribute type^'dBtalflld 1 t«qLMf«oVy«sy> 

<Htttxjtetype='readonl/ isquimc^no* aetsuwur> 
<aitrtwtB type=mmDtep*ayCharactere' fequiF9d=i l no > ^ 
<QiemBrt typa=*OnFal9e' mlnOocur^ty maxOccutv-*1'/> 
•celCTnenttypa-'OnTnie' mtnOooura^'O* nwwOcouf»^1V3> 

«*wert hfp &a l typeiUnfc' mfnOcan»=V 
n«MOocure='i7S 

<elealant hma.'LflyoutAtt' irtrOxu»=V 
insxOaaifSs'l /> 

<o*«nonl VP^"EvantW«iw*ef* <nh>Ooour»-'Cr/> 
<extauppoftoTypoflctOTTyp«=^w)olBan7> 

OTM^rtTycfl nwnes^Ucn^eoiitonMaftOri/ 



<sHrtbuta typa^ataaf reqtflracl=W/> 
<HlWbuta typas-kf roqiJfBd=VB^/> 
<al1rfbJis typte'dataloltf »quf md= , va*'£> 
<«tlrtjut» typo-%npOTtenc»' roquffooVoo 1 

-cBtMbuto typ*a*readon2y* raqutrocVncr defEUtWCiS 
<aitttute type-'mln£5E^yCnaractEraf reqUrao^Yto^ 
^attribute typ«='mandaiQry' reqiirac^To* daCauttWOW 

«eletnar« typa^'hidlrecf nbtOccvro=Xy maxOccure-'I'/y 
<aiemor< vp^*LByt>uMtr mmoccuawo* 
roaKDccor8=*lV> 

<deriMnt typas^vsntHanolsf 1 mtoOccufc-*OY> 
«*xt9upport8Typo fiokn"ypa«trtig , /> 
«/Bemenfrype> 

<Bemennype nam^DateTlnr»'ccntem= , eROrty' 

<J~*Extends(DataContrDJ>-> 

<attribu1atyp«^ld > i^t4vaWyos7> 

<BtMbule type=ftfa»lefcf i»<Mnscb'yaa!fc» 
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ottrtouto typo-lnrportanoo 1 required- too' 
defauJfc^nontiftJ , /> 

<attrft*jte typo^'readonly' requfredsYrf <fofeit=*07> 
caltribulfl typec'inandatory' raqulradsto* dBfautfC/* 
ottrfoirte typaabbeT roqulrecfno'/v 
•^attribute typ8='mJnDf5playCharactflfK' raquinart^nc>Y> 
<dernent typWHyparUric* mlnOccur^Or 
ma)£)ccuf5= , tVb> 

demerit type=LayouJAir minrkairasTV 
maxDccurs=^l T /> 

<ext Suppo rtsType fialdType^ > da1sY> 
■saxhSupporleTypw fieWTypec'flma'/^ 
<OXtSupbortsType fialefType^ilato* titf/> 
</EtemwitType> 

<l— Qpy t fl l cord ro It; Address — > 
<AttributeType name^'edclrl ' dttype-'aWrtf/S. 



JsTyoe ..... 

<AtlrixrtGTyp« namastounby 1 dttype«'sttng > Jbfc 
<Attrftxrt0Typ© nama-'poeW'dU^pe^'fltffrK^ 

<Etein8nlType names' Address" certtenfci'dtOniy 

<*-#Extends(DalaCortrol)-> 
<attributo typa-ld* roquiraVyesW 
<attribute typ^"1mportancc J reqiir«ck»Y»o' 

oltrtoute type= 'readonly' reqiired^rW defatf M>'/> 
<attrlbute type- 'mandatory 1 naqiriracUno' dofaufW07> 
■ottrfruto type-'minDispfctyCheaactere' reqiiretWno7> 
<attfbute type='tow ieqiir***TQ%> 

ottribuie typesftdBrl ' requlred» , rw , /> 
-catWbuta type=*ddr2' requlrocU'no7> 
-cattmjuo type-'ctty* requlredWi»Y> 
<an&uto tyj»= 'region' roqUr»0='r>o , /> 
<amtoule iyp&=coumry requtied-'rHr/v 
<attrtbute type=-postar r&qLnr«5='iioV> 

■eotarnent type='E»mHondler mlDOoou/W07> 
</E*ememTypt> 

4- snouw MonmiyCatoidSr & OaySdiodule be oantrote 
ofTies7-^ 

<Etamennype name^McntiyceJendar' conten^vtOn^S 

<atirbute type='W nquM> yest> 

<attrt)ute iype=Hataa&KJ' roqutred-'yBs7> 

<»xl:SiipporlsType OeMType= , dal»v> 

<e)d:SupportsTypo fk*dT ypo-'drtflfl me W 
</Bamerirfype> 

<He*r>BniType namtettavSctiedLife^ contenfc=fettCrilyV 

olhixito Vpa^Td' recpjtecfc l yas , I> 

«atirtxjte typ^'datafloW roqurred^VM'/v 

<ext iSupportaTyp e fleferryp8=*deie%> 

<ezt ;SupponsType feidTypa*'flata«iney> 
<<eerr«n1Typ©> 

<AferfbuteType namft^efeprnyFormar dtrtype« , ctrt;»cfA* 

<EtementType nam6=ComplsxFiefcf> 
attribute type=Td' raqulrBd=VaSW 
<at(ribute type^datafieicj mqiir<xi=y<a't> 
attribute type^type* raajfrecbtatf dtrfaifc'sMntf A* 
<attrbuto typo-Vnporterrce' roqutred^W 
defaulWnonrar/y 
ottrtbute type-'readnnty ieqJre<l='fio' daftniteXT/^ 
<attributo typo^mandntoUF' requlred^rto' dsfatdfettfe. 
ottribute type^YntfiDteptayChafaetgrB" raquirods: , rto'&> 

<attr1bute type=*<fiaplayR?inwf roqu}reit= 1 yBS'/> 
-egroup nrtfnCtecurs-T maxOccura^owjen=*marV> 
<J- element type^DataOontrof -> 
<slemettt typ^'Addr***'^ 
<ef»ment typeVDafeTimeT)- 
<etemont typeVChocKBaxV* 
<8temei)t type== 1 CombaeoxV> 
<element type^'Cocnptoxnekfib* 
•cetament type=t/aoio>»- 
<el amort type»OpfenGroupV> 
<e)emerrt typ«-^T«xtBo)C , /> 

nIType> 



<A§S!rta^p» namft-'commantf dL tyutj-' uj nmonatbrV 

<Eiem snrrype narr»-*StarxiaroconvnandV 
<attrftxrte ty pe=>3ornff)andP raqujredb'yofi'^ 
^alamunt typo-'Argumortr mlnOocur*-'! 7>- 

WEMmmtTypee- 

*3ttrfbuto lypfr-TuncfonWam©' r«quirQcl«Vao > ^- 
<elennent typga'Argunnimr mtnOocura-. , i%». 
</E)«montTypo> 

<AtWbuteType naFne=1opMBfii/ Cttype='6t1rtflf/> 
^Bemennvpo nemo rfMenultem' CMtonW^lOnlyV 

<at tribute lyp&=taher rBqutrodr-VoCibv 

-<atWbut» typa-toplLteiu? peqiir«ci-ye»V> 

<eleinefit lype=sar»daiaComraandrfr 
<element type^'AddJnCojnmancf /> 

</EramBrirTypo> 

<f- Stfineabtfl elements 

<aefnofitTyDO nama^Ftow* cortenisAiOiJy* 
extdisplayUntt^meroablfi* fflrftbyotfe'alfe 

<gipup mkiOocunk»'o' mexOccui»= w ortei^marty^ 
eiamonl typeoDaiaConlrrJ' -> 
<Dtement typasAddress!^ 
<elemenl typo=DateTlme7> 
<Btemeit Vpe="CteckBox7> 
otemeat typ^CofnboSox 1 ^ 
<etemert typo=XJomp}exffoWV> 
<etem8rt typ&WMBmo'A- 
<etemeft t/pe^OptiorKa nxip'/> 
<Btemei* typesTtoctBox 1 ^ 
</group> 
'^Etomonfrype^ 

<BernanOVpe name= , ParjB , cofrterrt=: l eHOrJy* 
€rtcfifip^ayUlnit= , mofgaWe , axttatyouK 1 ^ 
ottributo M>o-1cf/> 
ottrbuto fypeslitte 1 roquirEd='yes' 
extdesoripooiisused iftne F^oe is not nMraecN> 
<oroup irtnOocurs^O* maxOecurs^' ordGr^rnaay's 
<l- etemonl 1yp^"DataCorrtrt>r -o» 
<atemenl yp&-' AddressVS- 
<etemenl Vpo«t>ateTlmeV> 
<ejemert t/P^ , crtacicBox'/> 
<el9mem Vpe-'ConiboBoy/> 
<ebmonl VP©='CoroptexR«Jd , />- 

<etetnert lype-OpttonG roup7> 

<ofe mem type=T4xiaxr^ 
WB«mcntryp«> 

<B©fi»nfType name^TDe* content^'erKW 

oftrbute typ^ldTfo 1 reqL*ed=Vos'i> 
<a«ilHite typo-'rerrable 1 requirodJyea'/y 
</EJeiDerrrType> 

<BCTwnrrvpe name='Frame"nie'cornBnt« , e«onJy 
extdisplayUnjF=tinn>er(aWo' exttragniento'l S 
ottrbute typa^iifTOBr faqurad^/es'/^ 

-c!-*ExiecAj(T«e>-> 

<?uup nflnoocuri^T ofaef=-mafry> 

otemen* M»=P*oeY> 

<fitem»il VpeslSrttFtegtf 

<elam«n typo-*BvonWancHof , /> 

</Eie[fienrryp0> 
^J^buteT^ngm^feuiitSearchf 1 ^ dt1ype='WiBt 

■^EtemonfTVpe nom«- > U«tVj*vvT^e' oontefrt^'oWJnJY' 
ottefii^ilByUnlWunrmm^ 

oortxjte typesldTie* reqUrect=yes'/^ 
<attrtxjte MJo= J fTBTraWe* nBqidratfcA?©3 , /> 
<!- <HtWbuta typ«^U*f«uttS«anchR€ld > n9qUrKWno'/> 

<olan>enl typa^'Seaich' rrtnOccurs="0" 

Bit8='V/> 

<Bl8manl typea'HypertJnlC mrnOt2eu«d , o , 
maxOccurB='1Y> 

<alamarrt typc-ValoeC«^>8an' mtnOccurs=V 
n««Pccutg^r 8xtjte3otpiton=P&scntesth& rowy> 
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ntaxOocLtis= l j 



<«tom«m ypa='SoTtSp«<? mfnO0Bm^0 > 
< group mfriOcctifWl' rrenOccura^*S 
</EtemsnfT>po> 

<1- "** Iheao two FtaJd netting tags assuna ft* tft* 
MatnTie tatte we are mantMi&ttig ~* -> 
<!- Cow iron (cu nent table?) to teU In new object -> 
<B«nwvfTyp« ruamerr'CopyFiQJcf contonfc^ettOnty^ 

<attrbute typ»=tFwnFtetr requTacfcs'yes^ 
</Eleraanfrype> 

<J- S«t field In newoblMt -> 

<BomcnlType neme-'RetdVelJtt' oontonfc=WK>ilyS 

oltrtoute lype^Xtestnetr requred=Veflfr 

<attrtiute 1ype= Value' rwjulrwWyes?> 
</Etemenrrype> 

•cAttrfeuteType nwroWretMo^'dttype^Mror 

oemenffype namo=^OnNeW ccrrtBirt=*eitOnlf> 
<attrfcute VpGa-ttesfTllGfist recti*ed=>«s7> 
<calem«nt typft=>'UopyRokr mhnOoojrB-'O' 

otetnent type='mitIVHlW m)nQcouis='<r 

</Eterr*entType> 

<B«monfTyp« nanw^OiGopf'caffanVoROnyv 
•cattrfeute type-*desfnie8of requlr«fc=Voo'/> 
1 twse=*CopyFW<f mtlOccuis=*1* 

it tope='Fi«ldValJft a mirGoasm^ct 

</E*enrenfTYpe> 

<SemenfTypo mrre=Tie&ef CDnkent^eftOnty 1 

ext:dtepteyUnft=*unm6raabteS 

-carttttxJto lypo-Wk? Kxairock.y**^ 
<sttrflxita typc-W rcqurecfeyttavv 
<amtiutB t/pe=terModny ie6jutmds a na*&> 

^ < nttiajute lype=>'nav}ga1cr\Bar* reqtrtrwl^no* 

dsfaiitW0V> 

<attiBxjta typWraadony raqufcaWnd dofai*Wl?> 
<cMtrB>u{tj type-'bttmapRle 1 loqtirad^noTS 

<««nem type="OnMaw frt^aoclI^^8«•c , 
maxOcajrB='1'/> 

<afaraant type=*OnCopy minOocures'O* 
maxOocuiB-T/*- 

<elsmeni type=MalaTUB > mlnOccLrs=1 * 
n>aj«3ocuisa'lV> 
</Eten»enfType> 

<:Ebm«nnypo raurMsTatSfttf cantsnWoHQnlyV 
<group minOoour^l *> 

<fgrcup> 
</BarnenfType> ^ 

-4-- SharabJo etomarft pools -> 
« ElomontTypo nexmo=TW3*ea' carte nt=*ertOn)y*> 
celemantlypeVTabte' mfnOccurs»T/y 
</BernenfType> 

<gm^ nrrfnOcou«='1' oiden= l inany*> 
<alement types'UsJVJwTfleVl* 
<elanent lype=Tran»ftlUa7> 
</aroup> 

<s«nenrTyp«> ^ 

^HbmontTypo ncunoss'PuncBona* corton^'oJtOniy'^ 
<group mlnOccurs=*0S 

•cdfement'^peBTuncflon 1 ^ 
<^0nup> 
<J59monfTyp«> 

<l- ittddtewore Information -> 

Hxt!ininLfifigtft=? ectmaxLflngth= h l 

<ArtributaTvpa nemewatruoturettf dttype-'etslna' 
extJength-*3^ 
<B8fneflTty>» nane=*sconanoSeam6nr> 
<attrttwte farin^stnicturetd' roourBcfc=>e3'i> 
-attribute typft^nofTabto' raqrirefe^otV* 
</a9men1Type> 
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<5oRiontTyp4 nanr 

«attribu» ^rpte^canerloNsme' requftradx'ye»7> 
■ <attfftrutB wpe=^cf reqtir»<l='no , /> 

</Befi»nnVpB> 

<3anrontTyP» name^Midclsuai^ 
<eJeinflriM>ee'5cBnaitf fntnOocur^l* 
fneMOccure=^?> 

<J- Top lav el -> 
<aementType neme='GUr eontftnfc«TOnys 
cattrbuta Vp^Utte' requlrB<l=>as , £> 
<altitbute typeslconFtio' locMrocWno*/^ 
•^iwnert Vpe=DfttaModer minCkxi*Ts=*l* 

meD0Oooura=^1V> 

<atenent i ype= , W U JewM tf mhOocm^tT 

iriBuOccur9s*1 y> 

<etacnerTt Vp»»TIb^ mtrOcxiuB^r maxOccur^l f> 
<o*emertt tyiJO-'Rinctiorw' mlr»Occur»=>'C 

otemant Vpe=TleSet3' minOccuf^'Qr 
maMOccurs=^l /> 
</Qaroooiryp«> 

</Sch«nna> 
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WHS iUU I-3U63UH 



1 -ZXDMD F TZf'J "r--y 3y^m±\ 30CDGU I =9 
7 V G A (Ha I f-VGA) J \y K'VU K P C , A- A (Pa I m) P 

c, aifvGA/wK'N/uKPc-r^y, *tj£-rsx? 

htt, 5>7»h/k WA) lc9JBpre?fe«. 
[0 0 9 7] 1. 1 /\>RMl/FPC (/\-7VGA 

E9K. /\-7VGA/\>K^l/KPC («£2 4 0tr* 
•b;k «6 4 0fcf^-tr;l/) ^y-vn , 77hftf* 

^*J^T<DJ: a teuton* : 
(a) g±<ft*-</Hzy t-T-i>>7>J<D** hil/ff. * 

iSStiS. x>HJ**yy4>r<BC£U:«fcy» as?* 
* 0 *6K* i£ft*<D£Wtt:<fcyx$y-$'fr6«±ti[(D 
[0 0 9 8] (c) -yxf tfa- Sfr/U&lf7U-^ 

v^*wrsJi^ifc*o /vr/<c-y v*«*'y y^-r 
« c i K«fc y IS/ \-r/\- y >v wtfW**u St l^* 
f;H*y htftoA&tv. ^-fcfy-v'3>x-5J'v?<DS± 

[0099] (d) 27U>h£-Ol/-fey Va-mz/Z* 

tc^*n. -ow^h©*?* h y y ^rtic^ 

[0 10 0] 1 . 2 /i-APG 
/t-APC («£3 2 otf-7-fe;k «2 4 0tf*-fe;l/) X 
f U->H'77H4, MDF7P h£-f XHcfc y 
- hT*-tl«S'h©GU I U-r7"7 hTasSo 1211 OlC 

aMRttfc* «±<fi*-oH:y hoy^htt, ^-fcfy-*> 

tfy-v's VX* >>9tta(cAA«3> hd-;l/<t LT 
ttSjsar+i&^jtf. /\-7VGAa> F'vu kp Cf- 

tx. h y •> -7o)&&o>* ft. LT^nzts y , -y-:?* 

[0 10 1] 1. 3 /WK^I/KPC (7JI/VGA-9 
YX) 

7JbVGA («6 4 0fc?^-tr;k «|4 8 0 fc^-fe;U) X 

^y-vu-r/"> h*«ffl-rsctic«fcy, «fcy^<a> 
1f««|5|i^t::x-7y->±ica^Ri^T'**c 01 uc 



y ->±© 1 oXtt*ia<0llj£* tifcttffittL'' L -Xn 

y k icwkt*. 

[0 10 2] l¥flfZ& *®fftWU I ^E^/KO^yUVGA 
GtmntZ. -TJ&to-S. Xry7" (a) - (c) HI 
[0 10 3] Xf'>7" (d) ttJWT<&«fc-pfc:gSi3-ft 

So 

[0 10 4] X*y->#4flWDXQy h£n¥tftl*SI 
^t»9J*tl« ; ttflDWJI14Tfc£*-yy hXU-Zx 

±T^e*tis, cro&ttte$-ou#x?y->±T£ 
A6^*XQ-y KD-fey h^Jg^f^ ; *-Okt:y htf> 
ffina>«5fti:&liT« *f;H*y H<D*-OU#|iIgl«:;|£ 

ffi£**lfcXPy htfS^T-SSJg^ S-fiUi-tftS 

<*>xpy Mc^stu -?-ftJatt<D^i*aij*;*ftfc 
t\ . ■ 
[0105] uvrtu&xpy h<t>c5«>£i/>*-r;i43u x 
❖ y - >©JSSB©:*- p 7->a>tL 

y v ?t*c «tic*y. ^-tra&*jWKBBg*'r/u:£ 
^-fy h7U-A®i4rtitfi^*nrcXP'y mc 

L, SS* -v y-> a P -<S1SE6^ 

Ji^tt. K^-fiWdSiftS^X^y-VXPy 

-rX5IS/J\U 3Ht»jy^T6+lT^*XPy hltiR46 

en* ; ^<;u±ic*^*nfcu i 

>T;Ulc8ijy^T6tl/'cXPy h0D»lC(5L:T^to* o «>J 
yXhfcfa-^-r/KList View Tile) OVMf&m 
ISttittSWU -?-tllcj:oT, fJfflRTtgJ&X^-X 
tciW«)*fc4&(c}q]tij-r*^*5'Jfi«>*^3'nSo 01 1 © 

fliTii, ±aj©*x$^yx h6^¥»icffi/j\*nTus 

*\ *<0XPy h«yaT©6¥»#« *X^ 

t i¥tti$ «fc y mime jSJRSftfc c <t ic^ts Lfcje 

[0 1 06] JiiT©^2f±, MOFZ^y^r— >3>S 
f§T*5£ll*n.7c, 5/>7*il/*-y— fcfXgS^ >X h \s 
5/ 3 >^P^-5 iv£5Vro 
[0 1 0 7] 
[«7] 
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tV7 b Is-is a >?P^7A"C*^« 



<GUI xmhs= a x-scheroaAppicatianScheinBjanr ttte=Test 
GUI Definitions* 
<DataModet> 
<!- Code Tables -> 

<Tabte WTahic=1t^SN_Sta!nB* dsn="SN_£tatuo'i> 
<Fleld kiFte«='hSN_StatU5.Code" typa="«trtn0V> 
< Field WFtettaT.SN^StatuS.Texr type=*fctJtftflY* 

</Tebla> 

•cTabte idTablft=tc:EqJp„TypQ - de«j-' EqupJTypa V 
-cFiefd WFtBtf="f:Eqiip_Type.Codo" 1ype^"sti1ngY> 
<Retd WRskfc-ftEqiip.Type.rexr typ©="«rtntf>> 

</TaUa> 

-(Table kfTebie-TteWR Jut d3n="WR_Acr> 
<Fie!d WFfetJ=t:WFL-Act.Goder Vp8=^strtno7> 
<Refd WFteW="f:WB^ctTexr type=-«rtngV> 

BEGIN: TABLES tor synchronization ~> 
<TaWe HTaWe^TSN" dsn="SN-> 
<Fle!d IcFtelcfc'f-.SN.Notettum" ctofeuttUabet^Raqu^t 
W type-"6tring" lengflWV/* 

typ*=*strfrnr lencfiaffiflfr 

<Reld kft«=-f:SN,NotoDate" 
defautLabd-'RKaVed' type=Mate' lengths "9"fc. 

<Betd lcFted=M:sW.CusiNijrrf 
<JefaulLDbel='CuatoniBr kf Vpe^Wrtig" lengh= a 9V> 

<F1©W kff=teld-f:SN:6enaWum ? 
dofoulLabels'Jnstaliallon W typB="3t*ip/ tength="16"A> 

<Re(d WFietfc-tSN.EqUpmentNum- 
dofaulUibol="Equ}pmofit Niiifcer* typ^-'ctrhg* I«tt9t.*l8 t i> 

defauILat»l="De3Cflp«on" type= "sting" bngm=*a0V^ 

<Fie!d icFtekt^SN;i^Txrciefeirft»t»l= , Mano" 

typ«-'Etring- lemfri-Twr/* 

<Retdhi%et^T.3N;StetJS-<l9torajlt>ei^C0rTpletB(r 

<Refd kfeM-f.SN.Contactt4am©- 
<tefaurj_ot*H=-Contacr type=**trtng 1 tens^*30V> 
<h* Not m Jaeons model -> 

<FT©ld EdFtett^SNwUodeiNo 1 ctefauftLebcI= , McKlsl" 
typo-^ej^^ lengm-'ao'^i 

<rawe DTaDi^i£quip" dsrt=*EquS>"S 

<Fteld tdFtefci=f:fouip.EqulpmonlNunf 
defautLabel-"Ecfinpnnent Nmaw* typ©="etrlng" tarati=ie7> 

<Fteld (oTteO=TEqulpJnsiaflOato* 
ctefautLabel^lrtstaJlod" type='data' l«neth= , BV> 

<FWdldRsO«-f!EGuip.BquipmertTyp' 
dfifautLahel="Equipment Type" typee "string 1 tength=*1'A* 

<Fteldklftlo^^EcJfp.ModBliao- 
defautLabol='Mod«r typo- "string" fengti-W*. 

<Fleld WRek^S-Eculp.eustNum" 
defautLabel^'CustoiDGr kr Vpe^^trtrig" lengthV97> 

■d— No! h Jasorft model. Subsumoo by 
EcpjfonontNem 

<fletd WFteW="f.Equtp.SertaT defaii<tLabet= M $erial NO* 
type= integer lanott^18'A» 
— > 

</TeUs> 

VTawe WTaMe=*ccusr osn^-eusi*> 

<FteW kJFteO=^f:CusLGlJStNum' 
d&fau I La beU" Customer W typo- "string" lentth-VA* 

<netd MR8lde*r:Ctis£Naroer dBtauttLabste-Name" 
type^lstiinflr Iengtr*e"i5?j* 

<neld UR^^CustCty* dafemLaboWGIty 
type-lstring" lengtt»=*10 , y> 

type=*tetrti0" length=10*>> 

<l- BhodU add vaRdatlon code here -> 

<FfeM Hr^td^Cusr Telephone" defauGLabat^'Teir 

typ&=*tetrtnfl- ieno»»=15"ib» 

<\~ Not tn Jason's modal, but raqLdmdl -> 
<R*H JdFtelcfcfiCust.Addrl- defeuftLebc*="Addn " 

type=*fclrtag" Iengln=-157> 

<FieU URsld^fcCiJst.Addffi" defeUtUfc«l=*Addr2* 

type^tring" longth-M6V» 



<tndax reIRBtifcn!Ci]stJ»aste»iCodo"A>. 
</Tsbo 

d— WoikRepart chadcdfftorantltDni t^Vbrkftoport, sdJd 
raia!lonshft)8 as requinaj -> 

<Tabte idTabte^tWorWtepcrt" dsn^VVofhReportV 

<Fte ld toFjsfcfe^hwaid' defsuttLabo^Tteport ItT 

type^strtng" tengfi^='^i21fs 

defatitLab©l-"Noiflca&>riF lypa^'Wng" l»ngDi=^a a A» 

<FleW loTTeldi^ftwaAcirNum" 
defatitLab8l="ActMtytf' t^jes^WJio" tertgth=-2*y!> 

eFteld loT^eH^"f:WRAc^Ddo- dtjfauttLabeW-AcOvtty 
Code* typo= a otriny a tenBth="41^ 

^ - ^ffc*? ^^gyR-^cyrxt" deiauli-abel^eino- 
type^strtig" lenoti^?B0?(> 

<FteldikjFlGU^^VR^ctaiot«' dsfeuillj&baW'Dale* 

<FteU IdRBB^WR AAmme" dBfauttLabGl=Tkae» 

<Fleld IcT^ld^^WanoqiireclPail* delautLabel= B P&i1 

<ReUiaFfel*= , f:WR.PQrtD«Ilveiy' 
oetaUtLalwI-^Dolivory date" 1ype-"dflta*lef»at^. , B*/> 

<FteW idFefct^^:Vm.PqdpmenlNunr 
<JetaultLBl)el^Epiflpmora Id- ttp9=?5tiftiflr ten^i^ia^ 

<Flold WFfeld="f:WR.Gi«tNuro" 
dofauttLebaMCualonMr W* ^pe ^W rtn^ longth-^*/> 

<TT&Dl0> 

<I- END: TABLES ter aynchjonfeation -> 
<Table fdTetbl^-tAloder dsn-"Moder> 

<FteU ldFteld="(:Model.Mode|vto" dstBUKLaDeis-ftlodsl 
no.' type« lenompT5D^ 

<H&id kffTekWTiUode^Manubcturei- 
defaL#tLebel--Mw)ur«cturTer* typw^atrtn^ tendto^157> 

<FtenaiclRBtt-TModjsUDescrtpJtoh' 
deJamLabel=iTDeacilplton» ^p*=^trt^g ,, bos(»^16%. 

<Taote WTaWe^tStomp- dsn="6yrnpv 
<FteB WR9»=T:SymJd" detau&atds^cf 



dofniW abct=H4odar 

-cTebte ldTaWe==*t€lwlC' dsn« ,i eheek"> 
<RaW teffHo«-t:Cnook.ld a dofaulLabe^-•kJ , 

<Flstd tdFtefct=T:cneclt.U»(oiaioo(r 

dofaUtiObel^-Oescrtption- typ»="atrtng" 

<Taoio kfTaa^t-Part* dtan^PartV 

<Fte*d WFtekfc-TrPartWatNo- dofaultLabOt^'MaierfaJ* 
iype=s"strtijT ierwi=no^ 

. J^teW tegjafcfaTPartTgrt* defnuttLabot^'Ckttcrlption- 
type="GlrFig" tengti«*16"/v 

<Heiaflon KtrpsnxajsLSN* tabte1=^eusr 
6eld1s^!Gii3t.CtistNuryt B tabte2=^tSfvr fl«ld2-1:SM.CufitNum" 
cfinJnaMy1^"1" cardnaitV2=*n"/^ 

<Rdadon ttfrehJWR SN" tatld1="tWort«di>orr 
lekt1=*f:WR.NoteMtim a tahie2=tSW fioW2=^SwTNoteNLjnr 
oarcfinafitvrki^" canine] tty2="1"/> 

•*n=T:ModeLModef*>" tabte2=1:Symp" . 
fifltd^f^yni^odet^o' cardinally oardJfiaflty2°*n^ 

<Re(atIan.Id^ra^£U8^caA>* ttblol^tEaup" 
•efdl3i;EqUp.Custf*jm- xatAeZ^tCuer 
iddg=<^CustCoatNumr cardJhagyi^n* cantoalty2-"l 'Z> 



[0 108] 
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<R©lation tei--r^>|^:WR_B|Ujc' , tatotol Jt-Wort<R&parf 
flefdl =r*tWR.EqJpmentNum* teble2=*t:Eciuip' 
Held2:=*f:Equp.EqjiprnemNum" cairfnanywrr 

^SKS&oii lcVreIn:SN_B*Jp' tabtalaf :SN* 

fid^-"^E<?L^.Equ!prnentShjm" carJne*V1=^nT 

. ^J^SfcS 0 !! I^WWflLCW" teUel=T-WoikRflparr 
8el(n='tWR.CustNijnl ,, tabfe2="tCust" 
Selda^fcCuatCustNura' cardinal canlna{lty2-M'/> 

-(Relation fcU-re!n:E<ijlp_Mod»r toUol =*fcEqM*>- 
teWeMrModBl' fteMl=Y.Eq^JifodelNo* 
(te!d^^M:Model.Mo<JeINo , cardJnaiay1=V cajd*iaBy2a1'/> 

<Rstetion icfc-rebrWR ActCode' tabid 1 =tWoikflaport" 
table2-'to:Wn_Acil , iekl1- i tWRActCo<te' ' 
^^^wn^gtOods- candlnaOtyl=*n- canJnaB!y2=-lV> 



<Scenario sconarlQNacnea*Cud1oiriar > Id-VHS. 
<Sconarioeegmertt structure} d-TOP ' TvfTatt&s^fcCuar^ 
<3ccnarloSegment structureld=*01<r refTpble=t Equip 'fc- 

<Scenario ecenailoNanie^&fiMcaNktHicafon" Id=fld2"> 

<SconaItoSogmertelrIloturoi<^- r TOP , refTab<o-t6NV> 

^Scenario 

</Mlddleware> 

*~nies> 

<F(ameTUa kfriia="SN_Genentl' refTabto-tSN^ 
<Paoo fitb^-aonocarv 
cTextBox W="c;0OO0Cr dataflekl^tCwtCUslNiin' 
Bu>«="Requ«i»r> 

<HyperUrk ownFieJds'fcCust.CuglNuin* 
destFt^rf=*tCustCu9tMwn B d«sfril*S©t=n«:Oir^ 
</TflrtBojo . 

<T«xtFk>x fcfc*cC0O01" (Jatat1tfd="ftSMCustNwTj" 
tabfrt="Gu8tomer*:" t> 

<TextBoi ttr-c00002- datafielfc-tSNNodelNo" 

<Texlfiox itjc'cOOOC^ datfifi«lch> ,l &5N.SefIa[Num" 



cChecfcBc 



heckBcw H="c:00OCW (fa1afi^cb k tSN.8tatos > 
taxfCcmplstetJOShcw complatfon tab's 

<OnTrue refTile>=^:atFJ3(»arrvt3ibte^" 
navigafte=riV> 

</GhedcBGX> 
</?aga> 

<Pag« «fe="W»mo*> 

<Momold=^ , c^1DOO > dedHfi«kj=^3N.LonflTxT/> 

</Paga> 

<RamaTllB fdnea-CueCGenefaJ* rafTabfcte'tCusffS 
<Pm ltta-^Q«n«caf> 
<T«xtBox ioVfel lOOGT <fatefiefc*="tt>jstajstNurir 
fatjet="Cusiomerrr/> 

<TextQox ld=\=1 1001" datfifi eW=»-rCuEtKbme' 
lahete , Name:V> 

-eTexffitox IdVcl 1002- <JataPefc^f^uatTolephona' 
rwidonly^cr mandatotyi-'O" muttiInes="CrA» 

<Tcx©oxid«"ciioo3ra8tariew=T^wtA«rr 
readonly^ rnandatory^(y malCSnea=V/> 

_ <TextSox id-to 1 1004" datafietcU^CuatAddtf- 
readonly-tr mandatoryfe'©" multi5nea=*0"A> 

<Text8ox id="c:1 1006" datsfield^fXtoStFtegton" 
rBaoonly=tr mandator^'O- muffi8r«=*0Y» 

<TmSBox id="e1 1006" 
<Wafteld- , tCuaLPoetaJCodG* label- 'Posters 

</FfameTi0> 

<LtetVtewTlte lcmie="CustJUsf lefTabl^trCiistS 
<Hyp«lljnkownFWd= , 1Cl«t.CufitNlJm■ 
destFteld-^tCoslCListKlum- dteatTH»e6t^:00Rfr- 

<Colunmi tdWcaoQOO" ttte=*ID' 
dataftew=-fcusLCustNum"^ 

<Cdumn W="c20001 " tre&=flsteme - 

<Coiumn kft>lca0002* trtft="Ar«a' 

datallckJ=TCustcny/> 
<flJslVlewTle> 

^LbtVtewTlle «Tle=.'CusLSN U*f rafTatta-'tSrsrV 
<HypcrtJnk ownRelct-'f^WNoteNum" 
dB3tField=/fcSN^ofeNum" ctesfTl9Sat=ts.-0 1 P/> 

•cColumn Ida^OOOO" tlte=T 
dataftelcfcf;SNi»rfartty*/> 

•cColumn td-*c*000r tffe-'Dafe* 



<ColuRmid-'<*4<>0C£ i tffl^Doacrption* - 



rafTflbl8="tWQrt«eportS 
, _ <HypoiU* ownFtokl^Wff.MotBNum' 
JerrtHeldb'T-BN.NoteNufn' de&trneSet="ts*>1 FT* 
• ^ <coturn n «=-c50000" utia="i D" 
datan8W='tWR.EqufamentNun'/S 

<=Column Id^tzSOO W tttia-'Duite" 
datafieW-*tWR>otvDale«/> 

•cCotunin Us'cSOOOe- tmo="Whar 
datafl8td=:"tWR>clvTxf/> 
<AJsIV1ct*T1i& 

<UstVt«wT11s kfna--hr8ymptom9* rerTaMe=^r8ymp-> 
-cCclurnn ids'cTOOOO" OOearDescilptlorr 
datalteld=*t:Sytn.Descdprtoir/i» 1 
</L1slY]Bv!Tle> 

cFrameTB© tcfTl^'tnlnfitallatkir^ rarTablo^EqutoS. 
<^aOfl (d»"aB000O" Ulft=VU«nrny>> 
tTejcIBox W="c*1Q0<r 
<tetafWd=TE^ufp.EqulpfnfintNum" »abri=-Fk|iipmcrt#"/> 
... ... <T©XiBox W="c*100r d«taficld=^equlp.hiodoiNc»- 

aioel=s Modal: f> 

<4» <ToxtBax k*=Vfl1 002" 
datafteW=*frEqmp.Sertar labefe'Sertalr-fc. -> 
J __ DJJ <TexiBoxld^"ciJ1003" 
dataflekl=*f:E3qiiie.ln3tBl(D*te" taheh^^nstalad:'^ 

«T6>dBoxld-'o:81004' data«eW=,tEquip.ModeiNb* 

H06P 3 MftnuR&CtUfW^ 

<tnairoci tfispf^nelds'fModQLManufaclinr 

<rT©XtBOX> 

</Page» 
</Fran>6Tte> 

<Co»umnW« , c:8000o - tW6=-%" 
dataf©*d="tChQda.fkalihood7> 

<Cdumn id-*cr90001 * lifl^Oeoafatlon" 
datafiekl=-f;ChedcX)escripaoir/> 
<Ai8tVtevmia> 

destRefcj^-Equp^lprnemNkim 1, dWrDBSBto-tB^p*^ 
j . <Cotumn Wa'aAcooo* wso=j"Modor 
datafleWs*t:Bjiitti.ModalNo7> 

•sColurnn M^cAOOOi * trti©-1D' 

^^^'^^^ 

<Usrv»e«mte kJrie=-SNJJgr. refTabJea'tSMS 
<Hve©TLink ownFloW^fSN.htoteNura" 
da«lFWcfc='feN.No*(Wjm' doc1TiloSflt--te01 P"/v 

cCotumn Id^cOOOOO* tWo^'l' 
datanek^tSNPrtorty/s 

cColumn kfc'cCOOOl * tiOe="Date" 

<Cdmtnldb.*c^X»02 > m 
dalflfiBkfc=f3N.3hortTKtV> 
<AJ5TVl9vme> 
H <UBlVlewnte ldTle=»"SN jylsirnHbr 
re(Tablft=:*tWorKR«port"> 

dHsfn^«r^ ] ^^ Jd "* i ^ ,t ^ a,cr 

<Cdumn IdbV^EOOOl 1 fltte^DeaofpHan" 
datefiaW=fWR>ctvTxr^ 
<AJstVl9WTla> 

<Ff^TteJcn3fc"Report' refratte=-tWortcncpofr> 
<Pafi6 Wa=Tteadar' ld="dJh:0OtS- 
</Pagey 

<artdPcgs wapo*l"co«5=j"2"> 
<Row> 

u . .l3^^ ox IcfcTailBax^OBcTI 9351 1_200« 
d^^j^WFI.Id' readonfy^V* mandatory^*)' muitilhe^T 

<Row> 

^^^WR^otvDate" readonly mandatory^ 
datafi okJ^YWR >ctvTlnr»" rfiadaflfty^to 1 mm*tatory^O-/v 
<Page WfcTtaporr tcbt-d[h;0oy> 
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<Op0an tBxt="lnepnx*LcUde" va!ue="2*A> 
<Op0on text="Escatate' vakje='4"/v 
<Op0on texfcr"MaSrrtenanc^ vslue=?9Y> 
<Op0<xi taxt»"Or<tei part" vaLra-'lDOOS 
-<Poge 
<l— 

<C<xntoBox 
Jd«"ComboBax_Dec41 34932^214' 

«lixfaeai iBfTabkv-'tParr 
refFWrfctPartMaWo* dsplayFte«=tPen.Texr/i> 



id-.-Dato"T>no Doo41 34033 21 6" 
datafielc^'tW^PftitDeliwf/ readonV=-0" mandtetocy^'O" 
teDeb»-Deiveiy 0atQ:7> 

<Memo W=*Mero^D«c41 34333^21 r 
datancW=*hWR.Ach/Txr roadonfc-^ mendetory^O* 
taboW-De30ripfc*;-/> 
</Pags> 
</Upllon> 
<X3pBonGroup> 
<FPaga» 
</TRnanr»Tite> 

<Ffamrrue rni^i/tatntonancB" 
r9fraOe=T.-WOJXHeporr> 

<Pace m*=>i«Ba<ter> 

<TojdBoK W-\=30000' dtrtfrtltftf»1WRJ<r 

tabebi'Sswica D«l«:7> 
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1. Title of Invention 

A METHOD FOR DEFINING CLASSES OF DATA-GE>TTRIC AFPUCATIONS 

2. Claims 

1. A method for defining classes of data-centric applications that share 
particular generic user interface models comprising the steps of: 
Determining the types of distinguished User Interface elements called 
Tiles, and their constituent elements, required for said generic User 
Interface Model; 

determining the cardinality and relationships between the 'Hies in groups 
of Tiles called Assemblies; 

determining the logical model for Navigation between the Assemblies, 
and the required user operations on the model state. 

2. The method for defining an application specification language in a 
meta language suitable to each said class of applications comprising the 
steps of: 

denning elements which specify the Hie typps and constituent elements, 
the txHiiaiiunent relationships between the elements, and the attributes 
required to express any referential relationships between the elements; 
defining the attributes on the elements required to express the properties 
of the Tile and User Interface elements; 

denning any attributes on the elements required by the Navigation model. 

3. The method for creating an application system for each said class of 
applications, for development and Execution of instances of said class, 
camrrlsine die stecs of: 

Customising a generic Workbench with event handlers that realize 

constraints on the validity of application specifications which are not 

represen table in the rneta-languagc . 

Customizing a generic Interpreter, comprising the steps of: 

a Creating object models for the specifications of 1He3, User Interface 



elements, and Assemblies; 

b Implementing definition object constructors that will create object model 
instances from application specifications or fragments thereof; 
c implementing the creation of Ul Model instances from definition objects, 
in a suitable computer programming language. 

4. The method of creating applications of a particular class, comprising the 
steps of: 

creating a document containing the specification of said application using 
the Workbench component of the Application System; 
optionally srpeeialiang the said application specification document for the 
particular device; 

encoding the application specification document Into a form suited for the 
Interpreter. 

5. The method of providing multiple concrete user interfaces 
corresponding to each said generic user interface model, comprising the 
steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the concrete user interface for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as required by the output representation and the 
UI Model operation user-interface; 

implementing each Theme as a component of the Interpreter in a suitable 
computer language; 

providing a mechanism that allows the Interpreter to select an appropriate 
Theme suitable for the particular computing device on which the user 
interface is presented; 

6. The method of providing online, offline and mixed operation erf said 
applications on a mobile device by presenting to the user the appearance 



(29) 



0 0 1 -3 06 3 08 



of a response-reply style of interaction with the remote system; 

7. The method of creating variant Interpreters for specific environments. 

3. Detailed Explanation of the Invention 

1 Field of the Invention 

The present invention relates generally to the creation of data-centric 
applications for computing devices, and more particularly to a scheme for 
defining classes of applications sharing common user-interface models, a 
technique for the presentation of the user-interface models in a manner 
suitable for various computing devices of different user-interface 
capabilities, sizes and shapes, and a technique for rapid creation of 
conformant applications which can be used in online, occasionally 
connected, or offline modes. 

2 Background of the Invention 
2.1 The problem 

Recent technology developments have created an opportunity to field 
low-cost, low-maintenance small mobile ("pervasive**) devices to 
professional and non-professional workers who are not always, or 
perhaps never, within reach of a desktop computer. These pervasive 
devices must be able to integrate with corporate data systems and IT- 
enabled business processes. Furthermore, the current state of 
communication reliability, communication costs, and device battery 
capacity make it necessary to support disconnected as well as connected 
modes of usage. Unfortunately, there is a dearth of tools to meet this pair 
of requirements. 

From an application development, maintenance and deployment 
standpoint, there is the additional problem of supporting a multiplicity of 
device form factors — for example Windows CE consumer devices are 
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available in at least 4 separate screen sizes. Micro-browser equipped 
wireless telephones are also receiving a great deal of attention. Finally, 
the most pervasive of all devices is the traditional telephone; voice 
medium also can deliver corporate content via Interactive Voice Response 
systems using telephone push buttons or voice-recognition /synthesis 
interfaces. Developers face severe learning ramps in delivering solutions 
for this wide array of unfamiliar devices. 
2.2 The task 

Provide a way to rapidly create customizable applications for pervasive 
computing devices. These applications must integra te with corporate 
data systems such as SAP R/3. Further, since commiinication 
infrastructures are developing both rapidly and unevenly throughout the 
world, the development method must support mixed online and offline 
usage of the developed applications without imposing large discontinuities 
and resultant training costs on endHisers. 

The requirements for application logic on these devices is usually light 
because the portions of the business processes executed on the devices 
are relatively simple, and because the devices themselves have limited 
capacity. 

3 Summary of the Invention 

The invention relates to a scheme for rapid creation of data-centric 
applications which can be deployed on many different types of computing 
devices. 

Applications are specified at a high-level, optionally specialized for a 
particular media or form-factor, and executed by an appropriate 
interpreter. A family of declarative application specification languages is 
specified far this purpose; these languages are capable of expressing the 
data-model, integration with corporate data, and an abstracted user- 
interface. Each language corresponds to a particular generic user- 
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interface paradigm, and is used to specify applications that fit the 
paradigm. These user-Interface paradigms are mapped on to different 
devices in a way appropriate to the capabilities of each device and media. 
Interpreters for each language interpret the application specification and 
present the user interface. The Interpreters provide the basic user- 
interface f ramework (navigation model, binding of data to UI dements), 
data-services (validation, inter-object relationships and navigation, data 
event control, capture of data changes), and middleware-services (data 
synchronization, virtual request-reply) . The built-in functionality can be 
augmented by using of common scripting languages and by the use of 
custom object components based on COM or similar technologies. 
The integration between the client device and the server is realized by a 
data synchronization mechanism built in to the interpreters. Therefore, 
the basic mode of operation is offline. However, mixed offline and online 
application usage is supported by the interpreters' additional capability of 
simulating the "request-response" style of interaction users expect of an 
online connection. The Interpreters can present this appearance by 
ensuring that data-synchronization is done in near real-time, and that the 
data changes resulting from the synchronization are reflected on the 
user-interface without explicit user action as the results become available. 
The former condition can be realized by standard messaging and 
communication services of the computing devices. The latter condition 
is fulfilled by constructing the interpreter in such a way Chat the data 
synchTToniTation layer has suitable hooks into the user-Interface data 
event layer, such that server-initiated data changes are autornattcally 
propagated to the UI elements. 

It is an object of this invention to define a framework by which classes of 

applications sharing a common user-interface model are defined. 

It Is a further object of this invention to define a process and method for 
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creatine an application development system for each particular user- 
Interface model. 

It Is a further object of this invention to provide a method of defining 
computer languages used to specify particular applications of the user- 
interface model. 

It is a further object of this invention to provide interpreters for certain 
computing devices that realize the particular user-interface modeL 
It Is a further object of this invention to provide a layout component in the 
interpreters that realizes the particular user-interface model In a manner 
suited to each computing device- 
It Is a further object of this Invention to provide lor offline, online and 
mixed usage of the applications with the same user Interface model and 
realization. 

It is a further object of this invention to provide functionality in the 
interpreters for certain computing devices for synchronirfng data 
between the device and one or more servers. 
It is a further object of this invention to provide functionality in the 
interpreters for certain computing devices for reflecting changes in the 
daltx initiated by a server In the user-interface, without explicit user- 
action. 

It Is a further object of this invention to provide techniques for improving 
the performance of these interpreters on small computing devices such as 
Personal Digital Assistants. 

It is a further object of this invention to define a process and method for 
creating applications compliant with the particular user-Interface model. 

4 Prior Art 

4. 1 Server-based layout to support multiple device form factors and 
media 
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Pertinent to claim (a) 

These solutions focus on online usage; in some cases, it is possible to 
extend these solutions to limited offline scenarios by use of offline 
browsing. The latter technique has many well-known weakness related 
to presentation flexibility (dynamically selecting and formatting data) , 
data validation, data volume scalability (support for delta synchronization, 
etc). 

4.2 Form languages 
Pertinent to claim <c) 

These languages focus on the User Interface only; an example being 
Celesta SmartForms. They support only simple data models and weak 
integration with corporate data. 

4. 3 Voice proxies 
Pertinent to claim (a) 

These gateway services attempt to convert preexisting Web pages 
dynamically a form suitable for telephones by the use of voice synthesis 
and speech recognition. These proxies must infer and impose structure 
on the Web pages in order to present the large amount of visual 
Information on a low-bandwidth voice interface. 

With the current state of the art, this approach is limited in its applicability 

and robustness. 

5 Application Model 

5.1 Modeling applications 

We thf rile of an application as a combination of several related 

components, in accordance with the following model: 

Application = Data-Model + Middleware-Model + Business Logic + User 

Interface 

The Application Specification Languages that we define allow us to 
address each of these components, although it is not necessary for all of 
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these components to be present. The Data-Model defines the local data 
on which the application will act: a set of tables and their inter- 
relationships. The Middleware-Model defines the content of the 
messages exchanged between the client device and servers to accomplish 
data synchronization, and the relationship between the messages and the 
objects of the Data ModeL The Business Logic component comprises the 
pool of functions and the scripts associated with various application 
events. The User Interface defines the means by which the user will 
interact with the application. 

We further factor the User Interface component as follows: 

User Interface = User Interface Model + Theme 

User Interface Model - Tiles + Assemblies + Navigation 

where 

Tile = a view of an application-level object, such as customer, contact, 
etc. 

A set of interface elements presented together. 

Assembly = a group of Tiles and their interrelationships; 

E.g. a group of views into a set of related business objects. 

Navigation - model of the state of the User Interface Model and the 

operations on the UI Model, including access, instantiation and transition 

between Tiles and Assemblies; the Navigation state may include memory 

of previous states. 

Theme - presentation of the User Interface Model on a particular device- 
type. Realization of a Theme may require additional "state" Information 
to represent the status of the presentation at runtime; this information is 
logically associated with and extends the Navigation state. 
The above equations define a family of Application models parameterized 
by the concrete definitions of the Tile, Assembly and Navigation models. 
The particular Tile, Assembly and Navigation models we choose give us 
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the requirements for the Application Specification Language that specifies 
applications complying with the corresponding TJI model. The resulting 
applications are presented on different devices and media in accordance 
with a Theme suitable for each particular device and medium type. 
In the rest of this section, we present several User Interface Models. 
5.2 MDF CTQe-set Stack Model) 

The User Interface Model for the MDF framework, as is the case for all of 
the Application Specification Languages, is characterized by the . 
definitions of the Tile , Assembly and Navigation models. For MDF, we 
have 

Tic - Set of UI dements that are bound to fields within a particular 
Business object type. For example, a Customer Detail Tile will bind to the 
collection of Customer, and individual TJI elements to fields such as 
Customer Number, Name, Industry type, etc. 

Assembly - A set ©f Tiles, called a THe Set, organized in a hierarchy 
(or collection of hierarchies). One or more Hies are designated as "Main" 
Tiles, each of which is the root of a tree of "Sub" Hies. A Sub-Tile is 
related to Its parent by a query on the set of all data items associated 
with the Sub Tile, where the auery Is parameterized by properties of the 
currently selected item in the parent. This allows, for example, the 
selection of a Customer in the Main Tile to cause the automatic selection 
and display of the related Sales Orders in a Sub Tile. 
Navigation = The Navigation state comprises a stack of Assembly {e.g. 
Tile Set) instances, of which the top Is said to be current; only the current 
Tile Set is displayed and can be Interacted with by the user. Logically, all 
Tiles are presented to die user simultaneously; however the layout Theme 
for a particular device may reaulre the user to explicit perform some 
action to access the individual tiles. Such actions do not affect the 
navigation stack. A new THe Set instance can be created by executing a 
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"Hyperlink" in one of the Tiles, in which case the new instance is pushed 
onto the top of the stack. This operation can be reversed by discarding 
the top of the stack. Some TUe Sets are distinguished as top-level Tile 
Sets ; there is a mechanism for creating instances of such Tile Sets 
directly, in which case the stack is cleared prior to creating the new 
instance. 

This User Interface Model, and the corresponding application language, is 
a preferred embodiment. See Tablel for the Application Specification 
Language for this model. See section 8 .3.1 for examples of MDF Themes. 
5.3 Pervasive Workflow (Dialog Model) 

The "Dialog- UI Model is suited for simple Workflow applications, where 
the end-user is required to make a simple choice based on a small amount 
of predetermined data at a particular point in the Workflow; this choice 
step can be presented on a mobile computing device. A User Interface 
Model suitable for this scenario is described by the following definitions: 
Tile - Set of UI elements that are bound to fields on the Workflow 
container. For example, the workflow container for Vacation Request 
Approval would have UI elements bound to the Requestor, Date, Reason 
and other fields- 

Assembly = An assembly comprises a single Tile. For simplicity, in 
the rest of this section we do not distinguish between the Hie and the 
Assembly that it comprises. 

Navigation = The Navigation state comprises a single Tile instance, 
designated as the current Tile. The user can only interact with this Tile. 
All Hie instances are available in a pool, which the user can access in order 
to designate a Tile instance as current. The user may return an instance 
back to the pool by selecting another instance from the pool. There is a 
mechanism for the User to indicate that processing of the Tile instance is 
complete, whereupon the Hie is logically removed from the pool. The 
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user may also initiate a new Tile instance and add it to the pool, by 

selecting from the list of Tiles defined tn the application. 

Tliis UI Model can be elaborated to manage a Hie instance pool of more 

complexity; for example, the Workflow represented by each Tile instance 

oould have an associated priority or additional states. 

6 Application Systems 

6.1 Overview 

An Application System provides the mechanisms by which applications 
sharing a particular User Interface Model are created. 
An Application System comprises an Application Specification Language, a 
Workbench, and an Interpreter. The Application Specification Language 
defines the language dements required to express applications in the User 
Interface ModeL The Workbench is the enrnnonent that the application 
developer uses to create and assemble instances of the language elements 
to form the application specification. The Interpreter is the component 
that executes the application specification and presents the user interface 
on the computing device. 

The steps to create an Application System comprise the following steps. 
The first Gtep is to define the User Interface Model, comprising the steps 
of: 

determlniriK the types and functionality of thp Tiles anri any User 
Interface elements contained on tlie Tiles; 

determining the cardinality and relationships between the Tiles in the 
Assemblies, and any particular reaulrements for operations between Tiles 
In certain specialized Assemblies; 

determining the logical Navigation model, and the required user 
operations on the model state. 

The second step is to define in a meta-language the Application 
Specification Language, comprising the steps of: 
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defining elements which specify the Hie types, the User Interface 
elements If any contained In the Tiles, the containment relationships 
between the elements, and the attributes required to express any 
referential relationships between the elements; 

defining the attributes cm the elements required to express the properties 
of the Tile and User Interface elements; 

defining any attributes on the elements required by the Navigation model. 
The third step is to customize the generic Workbench, comprising the 

steps of: 

creating event handlers that realize constraints on the validity of 
application specifications which are not represenlable in the meta- 
language. 

The fourth step is to define the layout themes for each supported device, 
comprising for each device the steps of: 

defining a representation on the output media of the device for each 
element of the UI Model; 

defining the user-interface for each operation on the UI Model; 
defining additional elements and attributes in the Application 
Specification Language as required by the output representation and the 
UI Model operation user-interface. 

The fifth step is to realize the UI Model of the Interpreter, comprising the 
steps of: 

Creating object models for the specifications of Tiles, User Interface 
elements,, and Assemblies; such objects termed "definition objects"; 
Implementing definition object constructors that wil create ottfect model 
instances from application specifications or fragments thereof; 
implementing the creation of UI Model instances from definition objects, 
in a suitable computer programming language. 

The sixth step is to realize the Themes in the interpreter, comprising for 
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each Theme the steps of: 

Implementing each Theme as a Layou: handler In a suitable computer 
language; 

providing a mechanism that allows the Interpreter to select the 
appropriate Theme for the computing device. 
Details of this process are given In section 8 where a preferred 
embodiment, MDF, is described- 

A preferred embodiment of the syntax of the Application Specification 
Language is the extensible Markup Language CXML, World Wide Web 
Consortium, wvsrw.w3c.org). The use of the term "XML" in this context 
refers to the World Wide Web Consortium specification of XML, as well as 
encoding schemes for XML Into binary or other forms that preserve the 
XML structure. 

Another preferred embodiment of said syntax is a binary encoding of 
XML. "WAP Binary XML encoding" (WAP Consortium, 
www.wapfbrum.org). 

A preferred embodiment of the mefca-language for defining the 
AppHcation Specification Language is XML Schema (World Wide Web 
Consortium, www. w3c.org). 
6.2 Workbench 

The Workbench is the tool with which application developers create 
applications. Its operation is directed by a document containing the 
definition of an Application Specification Language: the Workbench 
constrains its document browsing and editing functions to comply with 
said language. Not withstanding the above, some customisation of the 
Workbench may be reauired to realize document validity criteria not 
adequately expressed by the meta-Janguage in which the Application 
Specification Language is defined. 
6.2.1 Architecture 
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FIG. 3 shows a simplified object model of the Workbench. The 
Workbench comprises a Typed Document and associated Document 
Cursor, a TreeVlew and Element Attribute Panel for browsing and editing 
the Typed Document, and a number of Previewers for simulating during 
the development process the final presentation of the document. 
The Typed Document component uses the AppEcation Specification 
Language definition to understand the application specification document 
structure and to determine the allowable edit operations on each element 
and attribute. 

The Typed Document component provides Application Programming 
Interfaces (APD to load the Application Specification language, to create, 
load and save application specification documents, and to provide 
information on valid edit operations to the other components to guide 
their proper operation. Any changes to the application specification 
document will be broadcast to all other components, which will update 
their Internal state and displays accordingly. 

The notion of "current element" is realized by the Document Cursor, 
'ttiis component contains a reference to a distinguished element in the 
application document designated as the current element. Any of the 
components, including the TreeView and Previewers, which are capable 
of browsing the document elements, can update the current element 
reference by calling a Document Cursor AH. The Document Cursor then 
broadcasts the new reference to all the other components, which update 
their internal state and screen displays accordingly. 
The TreeView displays the document as a hierarchy mirroring the actual 
structure of the document. Context-sensitive menus are provided for 
deletion and insertion of elements into the document. 
The Element Attribute Panel displays the set of attributes defined for the 
current element. The attributes are represented on the Panel in a form 
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suited to their type and other meta-attributes. 

The Previewer components present the application document in a form 
that approximates how the application would be presented if executed by 
the Interpreter, Each Previewer component realizes a different concrete 
presentation (Theme), and can be started separately though the 
Workbench user interface. 

The current element, if said element corresponds to a User interface 
Element, will be visible and highlighted in each open Previewer. Also, 
selecting the representation of a User Interface Element in a Previewer 
will cause that element to become the current element; as a result, the 
TreeView and all Previewers will update their displays accordingly. 
6.2.2 Operation 

The operation of the Workbench Is described in detail in section 7.2. 
6.3 Interpreter 

The Interpreter is the component that executes the application 
specification and presents the user-interface. 
6.3.1 Architecture 

The architecture of the interpreter is presented In FIG. 7. Of particular 
note is the subsystem entitled •'XML Services". This subsystem provides 
access to the application specification, separated for didactic purposes into 
the GUI Definition, Data Model and Middleware Model components shown 
on the far left. At the far right is the Device Native UI Services. These 
are the user interface services provided by the particular computing 
device, including such things as window management for a device with a 
graphical display or speech synthesis far a device with a voice interface. 
The other components are collectively named the Runtime components. 
* The Hie Handler component realms the collection of Tile types, and 
any User Interface elements that a Tile may contain. Hie Instances, and 
any contained UI elements, are create! and destroyed In this component 
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as directed by the Tile Assembly and Navigation Engine component. 

• The Tile Assembly and Navigation Engine component realizes the 
generic User Interface ModeL During the creation of an Assembly, this 
component creates the inter-Tile relationships by setting up an data event 
propagation network formed by UI elements and Data Cursors. 

• The Theme Handler component provides the mapping of the generic 
User Interface Model realized by the THe Assembly and Navigation Engine 
component to a concrete user Interface. The Theme Handler acts as the 
bridge between the Hie Assembly and Navigation Engine on one side and 
the user on the other. If required by the defined Theme, the Handler 
may invoke Show or Hide operations on the individual Hies, or 
equivalents for a non-graphical user interface. 

• The Data Event services component provides the glue that ties the 
individual Hies, UI elements, and Synchronization services together. 
Data Cursor objects in this component realize the notion of a sequence of 
Objects and a distinguished position in the sequence; the distinguished 
position is called a "cursor" and the Object at that position is designated as 
the "current object". Objects in the Data Event services component 
propagate events relating to the data-store among the Data Cursors and 
UI elements. 

• The Synchronization services component is responsible for the 
synchronization of the data-stores between the mobile client device and 
the remote server. The component intercepts changes to the Data-store 
originating from the Tile Handler component, records and assembles 
them into messages which are eventually sent to the server. In the other 
direction, the Synchronization services component receives changes from 
the server in the form of messages from the server requesting said 
changes, and applies them to the Data-store; the receiving action is 
completed by issuing data events into the Data event services component 
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corresponding to the changes. 

• The Data-store services component encapsulates the persistent data- 
storage of the computing device. Said persistent storage may be a 
relational database management system, or a simpler facility such as a 
Windows CE Database (Microsoft Corp, Seattle ( WAX 
The next section goes Into more detail. 

6.3. 2 Application Document services Component 

The Application Document services component Is responsible for 
understanding the encoding of the application speciffcatton.. and 
presenting the specification in a form that can be efficiently used by the 
other components. FIG. 8 illustrates the interpretation of application 
fragments by the Application Document services component. In this 
figure, a runtime component requests the specification of a Tile definition, 
and receives an object representation of the Tile definition in reply. 
The generic Parser read s the Tile definition fragment while issuing parser 
events to a constructor object specific to the element at the root of the 
fragment , the Tile element. This constructor object creates an object 
representation of the Tile definition in working memory on the device, 
and delivers this object representation back to the runtime components of 
the interpreter. 

The preferred embodiment reauests the object representation on the first 
reference to the contents of the fragment, and caches the object 
representation in case of further use. 

6.3.3 Interpreter Variations 

An Application System may provide Interpreter variants that are 
specialized for special environments or system configurations. FIG. 2 
illustrates two Interpreter variants. 

The client-side Interpreter of FIG. 2 executes completely on the client. 
This preferred embodiment is a full realization of the architecture of FIG. 7 
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The server-side Interpreter of FIG. 2 executes completely on the server, 
with the exception of the presentation layer. This variant does not 
require the Synchronization services component. On this Interpreter, the 
WAP rnicrobrowser Theme realizes a Wireless Markup Language (WAP 
Consortium, www.wapiorum.org) presentation layer using the native 
rnicrobrowser on the device. The Voice Theme realizes a voice- 
recognition and voice-synthesis user interface; the preservation layer 
here is the audio input and output on the telephone. 
7 Application Development process 

This section describes the process an application developer goes through 
to create an application. 

7.1 Overview of the process 

FIG. 1 shows the steps in creating an application. An appEcation is 

defined in the rx>ntext, and by usage, of components of an Application 

System. The Workbench component assists the developer in creating an 

application specification compliant with the Application Specification 

Language and thus with the application model, including the specific 

Pane-. Assembly- and Navigation-specific User Interface Model. 

The process of developing an application comprises the following steps: 

creating a document containing the specification of said application using 

the Workbench component of the Application System; 

optionally specializing the said application specification document for the 

particular device; 

encoding the application specification document into a form suited for the 
Interpreter. 

The application specification can then be stored in a suitable storage 
system, from which it is retrieved and executed by the Interpreter upon 
request. 

7.2 Details of the procesa 
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An application specification is a XML document that conforms to a 
particular Application Specification Language. Such languages are 
specified in a meta-language such as Document Type Definition (DTD) or 
XML Schema. The Workbench is an XML document editor that assists 
the application developer in creating the said document by providing 
document validation and context-sensitive editing compliant with the 
Application Specification Language. In the preferred embodiment, the 
XML Schema meta-language is used. 

The developer creates a new document by invoking a New command 
from the Workbench menu. Subsequently, the developer modifies the 
document by adding or deleting XML elements, or by adding, modifying, 
or deleting attributes of these elements. Operations on elements are 
performed through user-interface actions on the Tree View, while 
operations on element attributes are performed through the Element 
Attribute Panel. 

To insert a new instance of an element into the document, the developer 
selects an element in the XML TreeView, and invokes a popup-menu. 
From the menu, he specifies whether the element is to be added at the 
same level before or after the selected element, or as a child of the 
selected element. Tn the example illustrated in FIG. 4, the developer has 
selected the listView element and specified the insertion of a child 
element. The Workbench responds with a dialog box showing a list of 
the candidate elements at this location of the document; the candidate 
elements are determined automatically by inspection of the Application 
Specification Language. 

To set the value of an attribute of a particular element, the developer 
selects the element in the XML TreeView. The Workbench determines 
the list of all possible attributes for this element by inspection of the 
Application Specification Language, and displays them in the Element 
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Attribute PaneL Information on the type and other meta-attributes of 
each attribute determines its visual appearance on the Attribute Panel. 
For example, an attribute defined as an enumerated type could be 
displayed as a dropdown list containing the set of enumerated values, as 
illustrated in FIG. 6. 

The application developer continues In this fashion to create the 
application specification document. In one preferred embodiment of 
the process, named "prototyping", the User Interface portion is created 
first In order to gain end-user understanding and feedback on the design. 
The Data Model portion is created later. In another preferred 
embodiment, when the Data Model is known a priori, its portion of the 
document is created first, followed by the creation of the User Interface 
portion. 

The prototyping embodiment is enabled by the Previewer components, 
which are capable of approximating the presentation of the application on 
the Interpreter. A Previewer component may effect this simulation with 
documents that ore incomplete and therefore not capable of execution by 
the Interpreter itself. Since each Previewer realizes the simulation of a 
particular layout Theme, and since the Previewers can be displayed 
simultaneously, the developer may confirm the presentations of the 
application on each of the target devices at the same time. Since the 
architecture of the Workbench also provides that any changes to the 
anolication document are broadcast to all components, the confirmation of 
the presentation on each target device can be done while the application 
is being created or modified. 

After completing the creation of the application specification document, 
the developer uses the validation function of tlie Workbench to ensure 
that the Interpreter can correctly execute the document . The validation 
function is also driven by the language definition. 
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Finally the document is transformed and encoded (see FIG. 1), and then 

stored ready for use by the Interpreter. 

8 Mobile Data application Framework Application System 

In this section, we describe a preferred embodiment of the Application 

System, the Mobile Data application Framework (MDF) system. 

8.1 MDF Application Specification Language 

The language corresponding to the User Interface model described In 
section 5.2 is given in Tablel . 

Table 1 is the MDF Application Specification Language is an XML- 
compliant language, and is defined by an XML Schema (based on 
Microsoft realization of the draft W3C standard as of the time of writing). 
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<f- XML Schema Extensibility tor MDF schemas -> 
^Schema xnUnc-^m^ohernaG^onaooft-^omxmlHlEdB* 

<t- Attribute to support subtyptno of doairnent Mrefs. 
Usage In schema: 

<AttrJbuteType dtdypowjdref extrefType^xxx* 
oxtre{3oope=*yyy' > 
where 

joof b/are fee nama(s) of tagEs) to which the 
uttf bute can refer, and 

yyy te/are fee namofc) of the tegtp) which are the 
scope lor the reference. 

Ids wifl only be matched if le outside the 
innermost containing element wfth rnodename from die eet 
of lam yyy. 

The document processing oppikHDon Is responsible 
tor enforcing the eutatyplna. 
— > 

■cAttrfbutoTyp© namo-Vonypo* dt*ype-'©trlrig7>- 
<AttrfbuteType narne^VefScope 1 dfctypc='slr1ng , A> 

Support fayout 

deptayUnft: attrfcuted Id contaJnera mat oan be shorn 
or hidden 

mergabte *» could be combined wOt parent 
ElaiYionis 

unrrwgabte - never combined wfth perertf 



«sAttribuieType namtetSBptayUntr aitype^enuraetttiorf 
di veluea»*urmeraable rnergabta'/^ 

<1- Support lor tmgmenfcilcn -v 

■cAttrtbutoType rsmw-Tragjnswf ci.-^po-.'bookxm'V 

<1- Support tor translation -o 

<AUfibutoTypo ran^tranefataN©' oliypo-txx>Uan^ 

Dascitotlve text -•> 
<Attrirjutefype narne= , descrlploiV dt:lype^ , strintf/> 

<\- Support for allowing ktenflflaaton of tayout-refated 
attributes and tag» -«> 

<AttrJbuieTVpa namaslayour c^Sype^enumerattorf 
dtvalues='afiVQA HVGA PPCA- 

Temporary extension-attributes, while waiting for 
Microsoft to upgrade their XM L Schema support!!! 

<AtWbuieTyp© 08.^0-1000** Ot-typo«flntA- 
<AttributeType r»arTte=^lnLeTiglh f <S;type=W/I> 
<Aitrlbu»eType raame=Yna*Longir* dtryperflnr/r* 
<!- Next extensfooattribute. H present cwwrictes dt-type 
<AttiSbutoTypo name-typo' dtrtyp»*'«nijmeralfoiy 
dtweJumm'btn.hax hlrub»o64 filename toon bltmap'/> 



«d- Ben^ntatocupportdata-ttndkio. 
Usage in schema: 

<ElemenfType names'aaa' 



bxftcatea thai ' ' 



■xxx\ etc. 



:SupponaTyps 
t' con be bound to fields wfth type 



dt.valuo^btefiekffr ' ~^W,eraftori' 

<AttrthmeType najTBe=^wntror cfctrpe^booiean'/* 



<AttributeType namessfiBkrType 1 dt^yp©=^numoratloiV 
dfcvaluete'strfng number htngor loat boolean dele tmo 
dateCme en ume «f onfe 
<Bomenfrype rtam^GuppoftaTypeS 
attribute type=fieldType' required 



</BementType> 
</Schsn*ta> 



f requbsd^yecW 



<*•- MOF Application Schema, 3Header$ -> 
cScherna )<rrtreaWi:6cnernas-rrtaosoft<nmDOT*-ijt^ 
xirirw:dt='urn:schei ras-micfDscj&coni ictatalypes' 
xriikTa:ext=V-^*ma:SchemaCxtBr^m.nnr 

> 

<Teap_mdf topeterrtenNGUi veraton=i .o?> 

<AttrtouteType rvrnioVpoirrterB" dt:hrpo="strtng"/S 
<attrfbute type=*poimere* reo^r«d=Ve8*/> 
</tlemertfrype> 

<ElerrwnlType name^'fnlineCode* dwypesfetrirto* 

conten*=iextony/V 

<AttributeType name^constrahrrType' 

dtly pe e'enum oration' dtvatussxsS^lldiiy foo baiV> 

<Elomentr ype name^X^rtstratnt' contert-WtOntyV 
<attnbutfttype= , constrainr^yp• , rBqukad=>Yas7> 
<eJoment type=1ntlneCode' m*nOccurs=T 

meaOccura== l iy> 

</Elema?Tfrype> 

^EK 0 !^ name^nct^Jteme' cl: M>erf3Wntf> 
<AttrjbutoType name=*evenr dtlype^strfna 1 ^ 
«AttribtrteType name^argName' (rtrtvp»-'strinn , /» 
<AttributoType rrame-'argDeftmtr'A- 
<ElomenfType name -'Araumtnr> 
<atWbute type^arflName' reqairec^Ves'^ 
attribute trype= , srgDBfautT reqi*rod='no , /> 
</EtemenfType> 

<ElernenfTypo nomoWFunoBonS 
<attribute type^funcl onNarne' requirecKVesv^ 
^ernenttype='Arcumertr nilnOccure=i , A> 

<^lomenfType> 

<BomenfTvpe rtcmeVFLtnoOonCelP^ 
^attribute lypo J'tuncttonNome' requrad=Ve*ft» 
<eternent type»'Argumenr rrlnOcoure^7> 

</Elem&ntTypo> 

<AtmtxiteType reme^Knratne' «:rype='W'iS 
^AttrawteType name^refTabte' dhWpewidref 
o»trerType=T«bte' axt^JataoJridlnp^'lableVb. 
<ATtrlbuteType nameWldFleld , dtlype=vr/> 
<AttrtbutoType.n9rnewd3n* 0trtype='8trt>fl'/> 
^t|rflbut©^^grr»^roiRcla atiypo-'wrBf 

<AttrttxjrtoT^io namo^mf Fields' dt^ype-^drefs 1 
BxtrefType= , Reld , /> 

<AtuiDuteType name-type 1 ctttype-'enumeratiorV 
dtvaIjes='slrlno integer datetime date time fixedOedmal 
boolean 1 ^ 

<AttributeType nojnB= , tength'd1^ype« , WA> 
<AttrtbuteType rame-'c^cirnaiLenfflrr dtaypo» p W& 
<Atir»uteType name-detauitLaboT dt^peSJeilntfA. 
cAtlrftwtejVpe nama^^constanf dt^yp»=i*trig'/> 
<Attrfeut«Typ« nam©-, pa r^mlndex" dhtype-1nf/» 

<AtimxfteType name=*3 d»ype«'kr/> 
<i~ Bitmap end toon support -> 



2001-306308 



<Attrtbu1fiType rtanttsfeonRrf dttype^'etrtng' 
cxtTtypo=*filcnQjn»'y>. 

•cAU/ibulstype oame-trftrmpRlC dttypeVetrtntf 
«xttypo°*ltenflm« , /> 



<!- new Soring -> 
<i- Disabled tor V1.0 ■ 
<Attribut»Typ* nttm o- ' on Jer 1 c _ 
dtrvafuBss'sscending dD5oentftigV> 
<BemantTVpo name= , SortKey' contanN'ernptyS 

attribute typ&s'retFtelfJ' requlreffyesVb. 

<attrtxjto lypesfejder* reqiined=>'y»*!/>> 
VElomenfrype> 

<aGrmntType nam^'SortSpec'comanfcWIOnVV 
^attribute type=rKf reajtrBda*yBsr/> 
<fiOribute type^titte* rfr^recfc'ye*'/* 
-<elemonl typ©-*£onKey mtoOoouiWT i 



<EtamantType namea'SBOBch' contenfc» , ettCruyS. 
<attribut» typo-YefReld*' raqutwd^yeaV* 
</HarportfTypa> 

<l- new. Hypo tfn kfcia. 

Wq mjQhl elso specBy hyparf nka by more aanpUx 
queries, or by Gonetrakte 

— > 

<AttrtbuteTYp» oama^'owiRebf attypo^Tdref 
exijerr ype^FtoW oxtnlatablrKflnQe'naif^ 
<AttiibuteTyp9 narm^destFleltf dt^peo'ldref 
fixtTBfTypec'FKltf oxtdatabkKflno^aaldy> 
<AttrfbLrtBTyp9 rwrne-^esfTHeSef C B t /p fr-' tdrof 
extorefType<^TIeSerV>- 

<SementType immea'MypertJriic conunt^anani/> 

<attrfbute typ^WiFlaW' requJiBeVyMT* 

-c attribute type^ctesFtald' j^hod-Wv* 

otiribirto fyp^'desfneBef recpJfr««&YesVb. 

< element type^VctaeCapOarT' rolrrOooure-TJ' 
maxocouis^'m 
</Qftnemr>po> 

<Attdbut»Typo namo-*dtaplay«o*cf dttype-Tdref 

extrefType^FteKf «xtMataWncflnB^fleJdV> 
<semsnnype name=nr«flrecr con»m='«mpy> 
ottrtfcute type='refr atte" reqilreoVyasfcy 
otiribute typ&=*iaIFielcr requtocWybtf/k 
<aurfbute typevdlspteyfieicr i«qUrtcKy«ey> 
VEIcmerrtType* 

<l- 5TAHT DataModeJ schema -> 

<£Jemen(Type nsjrop'ConstontSRtactnr' eontent='ompt y S 

•cMtrftute typWreCF iek* requfrod-'yacft. 

•cattributo typtta'conatont *equlncfc*yesy> 
*/Elenren1Xypo> 

<B8mftntTypo namosVanaroteiSaiectDr' contenfc'anipty*> 

<aUribute typtte'iefFlelcf roquknod='yo* , A. 

■^attribute type-'pefBrnlndsx* mitiradVyesft* 
«/ElenrerrtType> 

<BemerttType nam8c , ChecWabte , OTrtanfctehtW> 
attribute type=*ierrabttf requ3rgd=V«7> 
^attrflNJtoJvp^/ielFleld 1 requirocWyo»'^ 

<eiemerrt typerXXnstantSefector rninOccjra=tns 
<element tw»= , Paramet6r9e»ector mtnOccurs=*0'A> 

</QjtXjp> 

^ineittejnirype> 

<1- Mode) ffw reletfonsnlps directly -> 
<£lenra8ntType name='RdalIorf oontert^ettOrtyS 
<ACribute Type nam»=1flblel 1 dttyposWref 
ext rcfTypo-Tafa^A. 

<Attributo*Typo nameotabte? dfclypft=1oVef 

exfcrefrype=*fiitt«7> 

<AcribuieType naxne^fWdl' dttype-ldnf 
ext:rerrype=™d7> 

<Attfbu1eTypo nome-fieWZ dtfype-ldref 
ewtrefT ypewHejdy* 

cn^vSeSTrSs mm °^ oarSnEiI ^ v Msyp^enunjofaflort' 
^^rfb^T^name^carcenelHyS 1 dt*ypa='gnum«failc rf 



<AttibuteTyp e rap>o -^BperxtentObfecttf 
<JLlj poa'o nu o ticj &lkw/ dtvetuu>— liibte t tBMG 

<8ttrlbute type= l tabtev rectf w^Amfe* 
cattrfoute type= l tabte2' reqU»d=A»fl , *> 
<attrtbute type-T»ldV wqiipad-Ves/* 

<aTtrtCuie typds'c&itunamyi' requtra6=y*tf/> 
csttrtoitQ twe^cafdinaBVZ* requifBds>e^ 
cattrtbutB typ6='d9pendon10&iMts' raquftw^nd 1 ^ 
<JElefnarfTyp9> 

<Aflr4»uViType nam— ^arentnetetkm' dbVpe^ldnsr 
ext^efType=Tletaflon UaJnTUB SlDTta' 
axtmfSoQf»= a TieSflrA> 

UUdng Anottor pocdMlty te to uoq conatrau**. 
A SubTIe^ ownFteW end parentFMd *r* raptecad by an 
atrtxitft Ink which refe r e nces tho ooryar aliit 
ttwpk constraint is used in both draotIons.depGnclnoon 

cAttrtarttfType rHmesTjaBoTstte" dMypWUmr 
axtxefT yp«MTabter/> 

<AttiibutB"rypo nome^^xaeRetcf dttype^ldnrP 

extx8nypfr»Tf=tel[r/> 

<AttrtbvteType rame^n^errlnoTabto 1 dtlypas'ldrer 

<Attrft3uteType rame^YBfmkigFMd 1 dtSypedldreT 

r ^ norn•^Corl5t8I^^J^^^■^•Cay , 
contenv^Oh^V 
<atbftMte type^W reqJ«d=V«^ 
<^rtbutetype= , bas©Tabte'r«^itwfcW^ 
<attrfbL/te type-. # be3eR&J<f requiretl=*y« , /> 
<alblbut9 type-'referringTebte' frou*Bb=*yas7> 

<^temeffType> 

< MirtJuteType nMnesi'UnK 1 dbVp*-1drer 
oxtjefryp»'Conrrtneunt^orB*yTKoy/> 



xElemenfType nan>e^eJuelJstEfel^e^t , corttBittsienipIv^ 

<Elemsf^ype nan^ValucUsf content-^lOnlyV 
ValueLtelHcwnenf nrinOccuw^V 

</Etemwriypa> 

<B»mentTyp9 na^le«sVal^JGRano8 , c»ntenU%rnpV> 
<AtttoJteT>po names' 1 ™"" 0 *"""* < ' ' — 

<AttftxjtDTyj>« nama* 



<AltrtbuigTyp8 name^towerBound" a*/p^*bin&J> 

<AlkrftxjtDTyp« namo» l toweTBauiidi«ln*tu^«er 
dfcWpe« , boo<ean > defautt=M'A> 

<AnrK]uleT\pe namaaUpperBountf dttw 

<AtirtouiBTVpe naman'upperB- - J ' 
dttype=nwolMn' defaults*!'^ 

^attributBtype=1*M^bwtcr requlnK^W 
extdeficripScn-'Nct present means not boundV> 

<attiibut» type='fc»w8raocrul]slncJuarye' twubo&W/> 

<mtnrxrtB type^-upporBound' requfr»dWW 
extdescrtotton^'Not present means net bound'/* 

^attributs ty p^-upporBovid fctndUBfrg* laqumMUnoVW 
<So<n»nfType&. 

<aereanfType iwnie^X>onMUrKavecr ordWono' 
ccntem^*eriant/> 
<ofanont tytia^Chocktwtitt mbtOocim-ror 

demerit type^ahteUtf minOocursaia' mexOocui^TA)- 
■ceiemsnt rypeaVameRangG" mnuccurs-V 

</Hame7tiTyp<c> 

<Ben)onfT)rpe naroe-'FteW cont9rm=^JQny> 
<Bttrtbuis typB^tdFletcr requtred=V8*/> 
<s«rtbute typtetype' reqmre<t=VetfA 
<altiQulu typBulenOlh' roqulmd='no , A» 
<3ttrfbute rype^'derfmai Length 1 requbBdVnr//> 
«ettrttxjte type= t defautttab«F nscMfecNtcVS 
<AttiibutaAt5e nam9=TiuSsAiow8<r <lC^yp©= , bool•an , ^ 
«iAttrlbuteTvpe name-'autoGenerHte' 

dtfypsVentiraerefonf dtvaluMs'no tntager GJUD'/> 
<attiSxjta rypteVailaAlknweor required^nr/ deteult^D'/^ 
<attittxite type^'SLrtpQanerate' requlred=W defa Jfa'ncrVS 
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element typ^DorTiafnCheck' mlnOocum-W 
inavOccur^.'1 'A 
<^ernenfType> 

^Eiementrype name='irrdax' content=tonpty> 
attribute iypB»YetFiekf requtrec^'ye^ 
</Elwn«nrTVp*» 

<AtMbutBTypa name^extemalKey dOype^Mref 
cxiriBTTypesTIelcr eHtrelScooe^TaMfffr 
<ElementType ftarmaTabte'cofTtenUslaltOriyv 
<a {tribute typB=1dTahlo' requineoVyea'^ 
<attribute typt^'dsn' r squired-/ yoarV 
<attributt type^xternakey nsquavo^ncrVS 
<©tement ^pes*Rei<r mtnOocui^'V maxaccurs=f"Y> 
<e lament type-Index' ralnOccijn5«tW> 
</QemerrtTypa> 

<Q«r»ntType harro-'DataModcl' contBrfetotOiy' 

<group ordorwrnany mkiOocurWIS 
<«temenl typoaTBtrta'^ 
<«lcmom typo-'Rotattony> 
-</aoup> 
</Ei«menrrypo> 
<i- end DataModeJ sotwna -» 



Currently supported: 

• Chedriabfea, tn the data mods! 

To do: 

- Complete modelllag of: contfota 

- Add support for popup frame* 

- Add Workflow support (ssg ofwr design documematonl: 
Rules of form: H CNFfprimltivo con&tnrfrtte) than 

setOf(FWd.V«fu») + SmOf(Varfable,Valu©} 
Prima rva oonairatnt: (fieUjapenttor.vahismeld) 

-Tradeoff between VBScript and butUn tmctkmdSy fax 

- buftfn te dectaratvs ->can be understood and 
manputated 

- compkwtty of program va general VBScript °rp"*"-*T 

- staiptteiy of customrwUon vs. cdacomttutty 

To Review 
Support tor aottpfJng 

=> keep simple, to ease sTipiemsntatkm, and also 
validation (but reduces emx-checHnoO 

- return valw has fixed name in calee 

- script wcml support types, so pokttass to fndloata In 



?uao Perl-Ike calling scheme, where toons! 
parameters Haw fixed names. 

need to work out retirements a bit belter 

Notes on IH5 acporL 
?enumei«tion fyp« not supported 
modeWopenr is default 



fields: 



One way of handing ( 

<Gomptexlabel=Vl 

< Group com press-Ares' separatofc'MSi 
<CompJexSub dataffofiJAdrfn'^ 
<Break/> 

IsxSub dotaflalrj^Addr?^ 



<G torn compressives^ separatDrt*. *> 
<CompTesSub datafleld«<CHyV> 
-cComplexBub datafleid-1=leglonV> 
</Qroup> 
</3rotmr> 
</Oomprejo» 

>' 

<Attrtoutejype name^ldTlo' dtaype-ld7> 

<AttrtDuteTjrp8 name=«texf dLlypeVeWno'^ 
<AttributeTjfj>e najne^'refTDe' dttypeMdref 



cAttrifiS^yrje nantfts'sortBy* dttype=idraf 
ext: rcfType^So rtSoetf /» 
<AttributeType name-'muHlifw' dL1ype='booteantt> 
^UibiAaTyp© na me='navlgationBar tt:type^t»otQaiiv> 

^AttibuteType name^laber ( 



cAttrlbuteType narne^Vlsibfe* 
»Typ» 



«AttributoTyp» nBme-*navJo.ate J dttype^boolearf*> 
•rAttributeType narne^raadonr/ dtApWboofeanl^. 
cAtfUnjteType nanieslnaiKlaibry' dnype^5ootean%> 

<!- For atemar* Row «> 

<AttrfbufeTypo namo«Jcor dttypa-'W extteyouWoirys 
<A^^utoTjjp^ nemeVecteoart dHyps=^nr 

<At*fouteTroe 06™©=**!^' dttype^eruirnarattoif 
dlrvakjes='lefl center rirjhf extteyouh^eJl/i. 

<:AtfrfcutaType namowhspaoa' cfctvpe- rrf 
extteyouWalV* 

<!- For element QitdPtge 
< Attribute Type name='wrap 1 dttypedoolesn' 



<ArWbuteTyp* nemo-'oote' ot^yp^-W exfcfcryout^alnb- 
^<BementT^e rtarne^'LayoutAltf ccrnerrfc'eJtOnJy* 

<attrbuto typ^-bolapanV* 

<ettrfoute Vpe^atlgn'/^ 
<anrt>ute type= < hspacdy> 
</09monfTjrpo> 

ext^oiSS?* n * mo "' Qrttnaa 5 6, oontant-'ertOnfy' 
<attribiit« tyf» 3 Ttx)l6 , < D> 

<att1bute typo-Vrap' reqiirscUVee' defauft^l'^ 
<efemortt type^Tlow 1 minOccure^'O' riuD(Oocur*^ M A> 
<^emomTyps> 

<t— Code — »• 

<EteroerKTyp8 nam^-■ EvantHandTsr* ccnt©Tt=WK3nryS 
<attrtbute typB=*cvfinfA«. 



<group ofderrAjnuS. 
^element type^Tnl lfioCode'<fc» 
<eJement type-tMwfforiCair^ 

</BemsntType> 

<AtMbut»Typa name=7ofmar dttvpe^BVtng' 
exttransiataa©=rl '{> 
•cAttributeTvpe narng^^ekJUst* dbtypastldrefer 

fixtreTTypefc'R^cf/i. 

<B»n»«nnypQ nemo- , Captton*> 

^attribute typesformaf requfrBd=^yes'/> 
<m. trttute type=He(diJsr requi red^no'/^ 

</EtementType> 

<BerneniType nama^VoieeCapCtonS 

c^Wbute typ*=formaf required-Year*. 

-caltrluulB type-ftefdUsf requJred=VeaVi> 
</EtemenfTyper> 

<I- THesBts. TTJsb. etc. -> 

<At^buteTvpfr name-taroBtFiarne' dnypA.*enumeration' 
dtvatuee-'t 2 12 3 4 34 1 23Cfc> . 

<ElBrnennype nameWSubTT^ 
<attrftute type= , t»le' r«quIn»d=V»i , A> 
<attrttxjte typa=1d' rflquimd»*no'^ 
<attribuie iypo-'refraa' reo^Nmd^yes/> 
<attmjute type^'taryetFrame' reqiiradnye^fr 

^rirpute type^'cfispJayGroup 7 requtBd='no'/> 
<altr1bute type=T^tantl^latirxi r raqtiraosVac'^ 
<attribute type-tortBy* requted.'no 1 ^ 
<ottrfcute type-Vtolbte' required=rntf dsfaia^l *t> 
<2tttrbuie typ^lmpcflance' requsisds'no' 
d6fau^rKMrnai7> 

i j^pa=Yj^ptian J tntoOccuiBWa 

<«*emonl Vpe=Voio8Captlon' mJnOocurssnr 
maxOccura» k l */> 

<etemenl typa=3ubTie , < fr 
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</HofnonfTypft> 

< tlcrrwnrrwio namo-.*MatnTU9S- 
^attribute type-W n>q^red='ycoV>> 
<8ttrfbuiB typc=^tf FB^um^=Yio*^ 
<enrttwtB type=terrae' reauied^yw^ 
<attrfbute type-TanoetFramB' requfreti-'yea'^ 
<xtttfibuto typc^'dfe pi ayGrcxi p* r9ai4r«d=TK>'A» 
<attribute typWtoortBy' required"TiDy> 

cdement typec'Cepflcn' r^lIlOootrs= , 0 , maxOccurWT 
extxJescrtptton^overrWes fltie attrtJuteV> 

<eiement typteVoIceCepllon' mtoOccura=W 
maxOcajte-V Bxtdescnplor^'OvBrridas tile MlUljute'/* 

xdomont typo-'SubTHe' moxOooare-r*^ 
</El e menfTypo> 

< Borne ntType name='DataContrcr> 
<attribute typo=yatafletj' raq^no(V > ye6 > /> 

c/ElemsnfType* 

<AitdbutoTypa aamtWdUfilayCtafictBfB' dUypa-'iaf^ 

<BementType narne='Goiujiin'> 
<artnouiB type^ntie' requirtctsyeen^. 
<altributa type=W [equtrecfeVas^- 
<alWtxrta type='datafiaU > reqrinjcfe=W/> 
-cattnbuto typo-Tmportenoo* requfrgd-'no* 

ottribute type^tnepfey Characters' roqtfrwfa'noyy 
<etement type=1ndtecf fftihOoaufB-'ff maxOccuBaWA- 
<eiemem type=Vc*tBeapttoii7>. 
</E]©mentTypo> 

<i- Centrals -o. 

<1- Next ore artvisovy; ney be overriden try Laytxfl or . 
Engine components -> 
<Attrt>ut»Typfi nara^'rota DlspiayChafaotsn? 

^*3eronn^^o name-'Laoar cortant=*6mply' 

<l-#Exteiute(OateControO-». 
<attrfbule typo- W fsqiAvfefyetfX* 

<Etemernypo nam^TaxtBo* comenfc*BltQny 

<K-tExtends(D9ift Control) -> 
attribute typftslabef s&qiiind^ncfh- 
^attribute type^W required*' yas*/>- 
catttbute type^tlatel dtf reguirocfa , yaG*r> 
attribute type^TninDtspteyCharaclers' naqiirecfcWA. 
<I- ottribute typo^VP 0 ' raquSnaV^no' defeutMetriirf/* 
WHAT IS THIS FOR?? —> 

<atirijtrte M>o>%nportaK»' nqulred>'nor 
defauft=*normajy> 
^attribute type-VBBtfcny axjufrecfeW dateuifcWfe. 
^attribute typoe'rnandatory' requrwHrw* dafaulWC'/> 
attribute typo-'muUEnea' requined-'no* dpfeutt^OTy 
^etomfjnt type»iT-»ypeil>ik* mtnOocura=^0' 
maxOccws^lV^ 

^element typo«lndirect m!nOccufa=W mttxOccur*^1'A> 
^element lype=.T_ayDutAtti J rrtnOccua^O' 
maxOccur»»*T/> 

<etemer* type='Even94&ncS«i" inii Occurs^ (T/> ' 
<extSupportsType fleknyp&=fetrtog/> 
<cxtSupportsJype 1i9OType=lriferar , £> 
<«xtSiwiortaTyp6 liakfTyp*=«o^Y> 
</BBmentTypa> 

<EtemertTypG nemB=-corrtx>eax' cortBnt='elCrir/ 

extoontroflV 

•attribute typo-label 1 requk-axVfto^ 

<cttributetype=W requfHB**y*©y> 
olbtbulD typo»-datBteW' reoufred^ye^fe. 

<AttributeType nantefchowDescrfpfcn' 
cfl:typo-'boo*Gan , /K 
<attrOxxt» lypWehtmOoocdption' coqtiretfa'rto' 



<l- ^attribute type-type' requlrodVntf rtnfrml 'ntrirtrj'^ 
WHAT IS THIS P0R7 -^^ 

ctetauft=t¥xmaJ?> 
maxSrall^l? 1 ^ HyperL * ir fT **fccure«tr 

<s lament type= Indirect* ndnOoourft-V majeOoaofWiy> 
-.©toment typ^layoutAttr* minOocunWO' 
maxOoct«Ti=*lV> 



Type UddrypBs'iriakQifV^ 

<K- OptianGiDupc and ChodcboxM— > 
<BaniefTfT >po narae^PpHon' uuHj i iU 'HOny 



<adtrbirt» Vpe=^oTri9' loqulrocWtM' ei 

tlto to sho * Fa>go on. None maane the parent uf 



■Tho 



<8*ernert vp^PagB' rrtnGcsairssT/ maxOocure^t' 
ex«esc<1pUon='PeoBto sbow on ttts option balfg 
scfedBifA* 



<Atrt>uteTyp8 name=VafHur 
<ElementType name= , OptionQ^oup , _ 

<Bltrt>uta typteTftte' reoilred = 'no'fc*- 

<attribut» typ^W* requlnad^yefl^ 

^ttrfcufetyp^-lrnpoftanDC' PMpirad^hQ' 
defBiiit^*norrnef^ 

<at**nrtft VPO»^eedonl/ requtecb^no' daiaulU'O'^ 
cailributB Vp^VninDtepteyCharactBra' reqJfad-'ntf/> 
<attrt»fte Vpe=\J«fouJt requiretKnt//^ 
<etement vpe=TDpflon' mhOocure^f maxOca£S^ H />- 
<BXtSuppbrtsTyp9 UeWTypec'rfrintf/> 
<©3dSupponsType SGWType=TntBgeJ'A> 
WEJamanlTypaa. 

cEteroenlType namBaXDnTruBV 

oltrbute VpeeVlstbfe' reqJnKt,Yx>' dafaiit^O'A* 
<attrbub> Vpe=^WMOcto' ' nqtigo^tJnfJ^ 
</Elamenrrrpo> 

<BemenlType fwno=^ORFabe > > 

onrtjute Vpe= Visible' recM^Titf dctnJWcn^ 
ottrbuto VP s *' r »s v, 0«t»' raqtiiotf^ny^ 
</EtanMnfTyp«> 

<EtenrwrtTy nam^Chactfiaf content- •ohOny 
Lc at Urol^- 1 i > 

ottrtwte VPe=texr p 

^attribute Vpe-'datafieW' roqwtred=^rf/> 
cattrswto typ*=lmpoftance- taqi«oc»- , no* 
defaUfe*normaiy> 
<attrbute VP^'readonJy' ramrtred=nv* daJtajfeWfe. 
<anrtx]ta VP fc '^ D ^P*«ayChaiaotef«r raqukod-'no'/y 
oEemant Vpe-•OnFni^e , mhOecura=T7 maxOccuis^l , A> 
olemert types'OnTnjB" mtnooai3=xr maxOccurt^iy> 
^emenUyps^TiyperLhTr mInOccurB=tr 
mBxOccure=*! r A> 

cefaniflrit bparVayaAAMr mtnO0(xn=V 
mEuOocur»i17»- 

celement type= j evontMandt«T* rnInOccuf^0'/>- 
<BiLSuppofwrype 8eWType= , boolean , £> 
</BamQnrrype> 

<EiaTOntTyp© nameslUemo' oontDn^ «Aomy 

<anrt3irtB Vp*=Tabe( • ngqtUr9d=tW/> 
ottrtwta VpesW retjAiacfci>»s'A* 
ottrfauta Vpe=>tetafi9U > r«qutrtM^y»tf/> 

<attrtJirtB t^pe=*naadooiy' requmao^nac dafautt= < 07> 
ottrtwte l^pe■^hr^r^aychwactem , reqaiiBd=>no , /> 
<sttrtjutB Vps= > manclaiory > raqubed^nar dBfaurt^O'/x 
<}^Extends(DaCaGantrolH» 

"cdermxri lypss'lRtlrBcr mkxdoau*=Xt maxOccuf»»'1'A 
<demena Typa=*LayoutAttr mlnOGDwxr 

<demenl typ^'EvantHandtor* irdnOccur^'O'N 
•^xfcSupportBType •akfTypWctrtiB'^ 
<yQ©m«nfrypa> 

jcMne^pe nam^TJateTime 1 cantarte'dlOnly' 

<t-»Cxlanda<DatttContR>Q-^ 
<attrbuto b/pe^td* raqulreb=Vec'/> 
<attrtouf Vpe=Malafi9Kf tequirad^yetfA> 
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ottrfoute typ«=1nipoTtancti' rsqulnacft^'no' 
defaulWnormali/i- 
^attribute type^'readonly* reqiirecfno" defaJR- a O/> 
<£l tribute type='mendatory* reqiJr&cfctVjo' dBfmfceo7> 
oitrfbute type='lat>er reaUrecfc'no'/S 
ol tribute type='rninDispfayCharactefS > FeqtlrecN'no'^ 
-element typeeHrperlinV rrinOocur^tf 
maxOcoura-'l f> 

<e|ernmrt type=tayoutAttr* ntfnOoans^O' 
mttxOccuis^l V> 
<ext: SupportsTyps ftetdType= , datB7> 
<ext:SupportsType fteWType^Ume*/* 
<oxt: SupporteTyp© fiotd Typ*='datatfrno'/> 
</Ekmr»ontType> 

<l- Special controls: Address -> 
<AltributeType name='addrt ' dttype= , strtng'A> 
attribute Type name^addra' dttype-'etrfnoVV 
<AttributeType name-cfty" dUype^'a*1ngY> 
<AfUtouteType name^'reg^on' dt:type^'strtrg7> 
<A1trtouteType name='countfy' dtlyp^'strtnoV* 
<Atirtbute7ype narne='postar dttypo=^titrxr/> 

<Sonwnnype name-'Addioetf oontant-'dtOny 

extcoirtrol=n > 
<l-# ExtendsfDataComroO-> 
<attribule type=1d* roQuirBA^yetfA- 
<attrbuta type= "Importance* raquirocfe'ino' 

do Faj tWnormal^ 

^attribute typ3=*reedonty* reqJreda'no" defautfc=tty> 
<attrtbutetypB=*nsntfaiory reqUred=Tto' aetautx»*oy> 
ottrtbute typB^'mfnDispbyCharactotf requtrDd-W/* 
<attri butfi lype-Taber reqiite da*noV> 

<ettribu!e type='addrl ■ Teqtfte4=tro t f> 
cattrt but© type='addi2* requ}TOd-'no*fr- 
cattrtbtite type=W requtred-tw'iS 
<attribute typ&=*region' requinad-*r)0'/> 
^attribute iyp account ry* rob ulred-'no'A- 
<attr1bute type-*p9rtar feqUtal='no a fe> 

<«em©m typos'EvemHanoier mmooourss'O^ 
</Bem©nfT ype> 

choiid MornhtyCeJender J> DayBOne<Me be oontroi* 
or Ties? -» 

<Efemenrrype namte^wtonrnvcaiendar ccrmnt='««Qnr/> 

<at1ribute type=ti* requlred-Vatf/* 

ollritrtrte types 'dataft&id' roqlirCKfcr'yW/S. 

<axt:EupportEType fletdType-'dkto&- 

<axt:S u ppo rteTyp s IrtdTypcu-'data Imefo 
</aemennyp«> 

<EbmsnrrVpa fiftme^DaySchsdute' conton^«HOAkS 

^attribute typd-Td' requbwkVae 1 ^ 

<8tirttxJle type='datafiekf reqtftrec*-W/> 

<ext:SupporisType ftefclType^'daiB'fc- 

oxlrSupporksType fiekiTypes'datBlrne*^ 
</Beroer»rType> 

<ML ributeType nttmeWdbptayPbfmaf dUtypesfetrtngy:* 

•cEtementType Ram«=*CompfoxRahr> 
attribute type=Td required Yes7> 
•attribute lypo='dabf etd' roqulred^y^'/> 
cattrlbute type-type' r«quired='ita' dBfaulk'cUng'/^ 

^attribute type^'reodont/ raqutrtxWno' <tefajtfci l 07> 
<at tribute type = 'mandatory' requtred=*K>' dafauM*/> 
attribute type^'rninDisplayChAractem' roqi*«d-'no7>» 

<rtMbute type^spIayFwmar requlred^yaiir> 
<group mmoccurss'T maxOccurs=^ orderstoenyS 
<!- etemerrttype=-'DaaConlror ~> 
<element Vf>e='Addrass7> 
-cetement ty p e=T5ateTlmeV> 
<etement type= CheckBoxY* 
•ceteineni type^^CombaBox^ 
<eiement type-iGomplaxFW/^ 
-element type=.MQn>o7> 
-lament VP^OpOoriGfCM^ 
^dement typ*=TextBoxVb» 

firrype> 



^Wbutefjpo n&mo-'eofflmand 1 duype^onutmnfon' 
cflr^Xt68=faxdoc telephoned 
<ElementType name="S!andardCcmmaiKI> 
<snntwteVp^tomrrtancT requred^VBS 1 ^ 
<element typem'Argunjonr mIftOocurc=^ 1 '/> 
</EtBmMttTypo> 

<ElementTyp« neme^AdcftiConiniand^ 

<artnbuteVp^ , ^rvcdoriNair»' requirQd=fyaett> 
<©tement VP^'Argumenr mhOcouia^lft. 

•cAWbuteType heme^lopMerui 1 Utlyp«-'at rtng , yi> 
<EtementTyp« nameslrtenmenr cootart= 1 eltOay> 
^tMbutDlyp^^ab^ requiied^y»8VS 
<®tfrlbute ifrptetopMem? requifttd^yWN 
■^roixp orofliWonoS- 
<elemem 1ype*|6tafKteurlComawtd'/^ 
v£j4ttifcait typB=* Add riConrrtancTyS 



<Etemennyp» nam»^ Fterw' ccw rtw fa ^ Only* 
extxSsplayUitlt^mereatils' R»t!<iyoLit=ar> 

<3roup rrtnOccujs=*0* maxOccures"' oidar.TnanyS 
<J- element lyp^DataCDntroi' ~> 
<el emont typo«'AddrB»a/>> 
^element type='Da<«TmerY> 
<elwnent type=XJnecK8cx'/^ 
<element type='ComI»Boj«> 
<e)ement typ6=*ComplQxRakjy> 
<3ten)ont typ»^'Memo7> 
<e!emonl typ»= , OptionC3roup , /> 
<elamertt type=TeidDcxV^ 

<^l9mwtf7Vpe> 

-cEleraanfType namft- , Ptttp8' content=WtOnfy* 
extxltsptayUiilb'rnerQBMs' exttaycul^ar> 
<attrHiute type^W'^ 
<attribut© typ^-Ste' requbBdVyesr 
eitdcscrlptton^'lised if tio Pm ie not moi9«tf/> 
<go>up mtnOocuiBwV rmjOccLrsa* 1 order='many> 
<l~ dement fype=T>BteOaiitrgr -> 
<eJement typ&^'Acklressyi*" 
<e)ement typo»'DolG'nmeY> 
<etemerrt type='Chockfi<»c , /> 
^elcmwtt typ^*ComboHoj( , /> 
<dcment types^onipteacFfekn^ 
<elenient typo»'M9no7> 
<eleiHGnt typo^'OptlonQroup'/y 
<sleniem type=T«xtBooc%> 
</jgiDup> 
</Qein6nfTyp^> 

<0en}«nqyp6 najne-THo' conterrt='ettOnty" 
extol iBpLayUrtt^unmergabto' cxtfraornenWIV 
<attibuto typo-WTile' requtrod-Vee'^ 
<attr»ute lypft-YerfTabte* roquirod= , y«tf/> 
</El8[nent1vpe> 
^<EJ^eriTTyp© nem&- , FraiTOTBe' cortenKoftOr*' 

ottiibuto typo-Tcfnte 1 requlrod-VGe'A- 

<«Hrasute type-VefTabW p»qu^5d->os , /S» 

^HfExtends(ne>-> 

<groqp rrtnOcouf8=-r ordw^many^ 

<etero6nt type^*PaflfiT/> 

•celement type^GHcin«ge' 

-celeraent type-TventHandler'Jb* 

WBemenrrype> 

<AttribubaTypa name>UefBiit&eeicftF!ekf dtvpfcsWrcf 



ex1:rcriype='H5d > jS 



cantertt-^altOny 



^BernenfType name^Usn/ieWnto' contertt- 
ext:dlspteyUntt=3 , ur¥Tiernabie i extfragmer*=*ts 
<attntxne typ©=ioTB8' reqjlrQd=VQs7>. 
<atfribute type='re^■abte , requract^yeaV 
<J- <attrtbute typSs'detauttSeardtRekf 

celement typesBearch: minOocur&=t)' 
inarOccursa'l 7> 

^element Vpss'HypaUnk' mlnOoours^O* 

^errant 1ype-VoiceCap1lo^ , irtnOcctfrs^y 
maj(Oo«ira='1 ' exlxtescitplten^PiBcitiesthe row/v 
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<i- <fi]emfttt lyp«=i'SnrtSpeC mlnOccur&a'Or 
mc xOccu i^-*"A>- -> 
<»-#EKt*nd«(na)-> 
<group minOocur9=1' mrucOccvi»=**> 
<etemom type^X5ofcmn'/> 

</EtemmtType> 

<f* *^ ** * these two Fteld octltiu lEiQfl ttMUfDfl Bd tfeo 
MafnTte tebte ws are manlptiatog ** 

<»- Copy tn>m (current tEt>te?)to field In n*woded- 

<BementType RamB='CapvRekf contenfc='ettOnY> 
ottrtbute type^VlssEFietdWcqiiltocVyaB'A- 
<attribiH« typ*=WnFl©kf rvqubKt^yoeV^ 

</EiementType> 

<t-Set field to new ottad -> 

<rBcmefTfTypo ncme^FletdVaJuo' CGntont=WlOftt/» 

<a«ritnrte type-'deetReH' required- Vea'A- 

<a1tr1t7ute lyp5=Vakje' rBquke^yBsV^ 
</EiemGmryp©> 

<AttrfbutaTyp* oom&.'refModtfy 1 dfctype-Ylnaf 
exfcrefTypB-Tw/* 
<eemenfTyps ntmo-'OnNow' Gontonto'ettOntyS- 
otintwrtG type= \tesmioS et raqulrad9°yea'A> 
<elementtyi»='CopyHe^d , minOccurtaV 
maxOcauB-""^ 

<stom«nt ivpo-TtoWVafci* 1 mfrrOccujo-'tr 
maxOccw&^A* 
</Elementt>pe> 

<HemefiTTyp« narneaT^iO^ ctntente'eltCWf^ 
<altrft>ute type^desffileSef reqLrtrad=>»8'A. 
<BJomcnt tppB='Copyfts<<r mlnOcranWI' 



<yEJemonfrypti> 

<BameniTyp« narae-THeSM'centenWttftOrty' 

oratbuie iype=TH© requ)red= , yae7> 
<atlrfbule typ&=l£f reqiHredaVea'/V 
<attrfciLrte type='rGfModfy' iaquti«cl=tacfc> 

^ ^ < attributo frpoa'navigationBar' reqglngWno' 

ctefcudfc^O¥> 

ottttoute type^eadorjjy reqiABdsTnr da*3uit**i ^ 
<etr*ufe type=*bttmapFle' roqukabss'nefy^ 
<etemerrt 1ype='OnNa*f minOccLiffcr'O* 

maxOcouite'l*^ 

<e*«merrt typWOnCopy* nUnOocurtoV 

raaxOccijra=T/> 

maxOccuiBe*lV> 
</£tomentType> 

<EJamentTVp« nanw^TOsSttir contontsttiOniy* 

<etenent type=Tlleset£> 

</SsmBJifTyp«> 

<!-- Sheuabto eterwnl poots -> 
<Elemenl7Vpe name=Tabte5" content=ia»Orty^ 
<elernent typ*=Tftbte' minOcciire=T/>> 
</E)emeniTypce> 

-tEtamerrfType imnWTIee'oontenM^tOnlyV 
«^roup mnOcGUfss'r ot U « - '» m i /> 
<eiemem type-UMYltmuer/^ 

</yptip> 
</DemanfTyp«> 

<Elewncn!Typ© namfts^FuncHqna' conten*='«nCnJy*> 

<group inJrOccuT8=> , o*> 
element type-'FijicQonVS 

</graup> 
</HomonfTyp»> 

<!- Mktttewarg li HUi i mU un -> 

<AaritxflaType nam8«'6cona^o(%ine > dttype='sti1rM' 
extnQinLenrtfW^ eitisTOxUingtr*='l0y> 

<AHtouteT»a nam»='«tnjctuiwW <ittyp»-/«trlncf 

<eemsn!Type namB=^cgoarto3eymenT> 
onraane typesistruciureKr requfed^vBsfc 
-attribute VP^TBTrabtft' fttjnte<yy*s , />. 



■eEtenscrrtTypg nanw-Sc«narto> 
olblbuts iypo»'«o«narioNamo* isqtrfiwWyvsVW 

</Benennyp6> 

■*EteroartfT>pft r^we=ABddlwwirtf j 
<©l em ent typ 3=*ScenaxW cntiOu&urtx'l' 
rm)tOociis="% 
</Be«nrrype> 

<etemanfT>po naout'OUT oortem^'WOniy'S 
ottfbute type=TEte' requliBdeye^ 
catftifaute type=1conFl8 > realllr8ds'ho , ^ 
«^«nefntybo»'DstaModaf minOoour^-1' 

<e3ement typ^TDasf mhOocms^l 1 maxOccani=TA» 
<e!«merxt typft^Functtons' minQccurs^'O* 

<element typ^sTB oG c t s' inlnOccuraay 
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8.2 MDF Workbench 

The Workbench for MDF provides context-sensitive guidance to the 
developer driven from the MDF language definition (an XML schema) . In 
the middle of FIG. 4 you can see a popup window responding to the 
developer's Insert node" command by displaying a Hst of candidate 
elements. The list of candidates Is determined by the Workbench by 
Inspecting the MDF language definition. 

In the bottom of FIG. 4, you can see a Preview of what the application will 
look like on one of the supported layout themes - in this case, the 
Handheld PC. The Workbench provides screens that approximate the 
look and behavior of the Themes in order to help the application 
developer visualize what trie application will look like when deployed. 

8.3 MDF Interpreter 

The generic interpreter is described in section 6.3. 

Step five, the realization of the generic UI Model, of the Application 

System creation process described in section 6.1 can be performed by use 

of an object programming language such as C++. Similarly, step six, the 

realization of the MDF Themes can be performed by use of said 

programming language. 

8. 3. 1 MDF Layout Themes 

In this section, we illustrate the independence of the UI Model from the 
device-specific screen layouts ('Themes"). A single MDF application 
definition Is shown with three graphical user-interface Themes: Half-VGA 
Handheld PC, Palm PC. and VGA Handheld PC. applicable to the Windows 
CE (Microsoft Corp, Seattle, WA) devices with corresponding screen sizes. 
1.1 Handheld PC (half-VGA size) 

The half-VGA Handheld PC (240 pixels high by 540 pixels wide) screen 
layout is illustrated in FIG.9. The mapping of the generic UI model to the 
Theme is as follower 
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(a) the titles of the top-level Tile-Set assembles are displayed in the form 
of a Navigation Bar on the upper-left; 

(b) the Navigation Stack is exposed as a list an the lower-left. Clicking 
on an entry will remove from the stack all entries deeper than the selected 
entry. Additionally, a backward-pointing arrow will remove the topmost 
clement from the stack; 

(c) listView Tiles and Frame Tile Textbax elements may have associated 
Hyperlinks. Clicking on a Hyperlink invokes it, creating a new TUeset, 
which Is added to the top of the Navigation Stack. The old current 
Tileset is hidden and the new one displayed. 

(d) the Main Tile of the current THesct Is shown immediately to the right 
of the Navigation Bar in the middle window, and the Sub tiles are shown 
in a Tabstrip at the right: 

1.2 Palm PC 

The Palm PC (320 pixels high by 240 pixels wide) screen layout is the 
smallest GUI layout supported by the MDF prototype. FIG. 10 illustrates 
the visual appearance. In contrast to the Handheld PC theme, the list of 
top-level THesets is accessed through the Menu, instead of by a 
Navigation Bar. The Navigation Stack is not exposed as a visible control 
although as in the Half-VGA Handheld PC Theme it can be manipulated 
via the back arrow on the toolbar. The Main Tile of the current Uleset is 
shown as the leftmost tab In the Tabstrtp, and the Sub Tiles follow to the 
right. 

1.3 Handheld PC (full-VGA size) 

The full VGA (640 pixels high by 480 pixels wide) screen layout allows 
more information to be displayed on the screen at the same time. FTG.ll 
illustrates the visual appearance. We therefore move away from the use 
of a Tabstrip to organize the Tiles, and instead display the Tiles 
simultaneously in one or more fixed locations or "slots' 1 on the screen. 
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In detail, the mapping of the generic UI model to the full-VGA Theme is 
similar to that of the Half -VGA Theme ; steps (a) to (c) are the same. 
Step (d) ia replaced as follows: 
the screen is spit into 4 areas called slots; 

an additional attribute, the targetFrarne/te defined on the Main Tile and 
Sub Tile of each TUeset This attribute specifies the se': of slots which the 
Tile should occupy on the screen: 

on Initial display of a Tile Set, the 'flies of the Hie set ore exemined In 
order. If the slots specified in the targetFrame attribute far the Tile are 
unoccupied, the Tile is displayed in those slots, otherwise it is not 
displayed at all; 

Tiles that do not occupy any of the slots are displayed in minimized form 
as captions in the nvp.rflow areas at the bottom part of the screen- By 
clicking on one of this captions, trie user forces display of the associated 
Tile at the slots specified in its targetFrame attribute, and removes the 
associated caption from the overflow area; 

wlieri a Tile is to be displayed because of said user action, the screen slots 
it is to occupy arc removed from the Tile or Hies that are. currently 
displayed; 

If such a Tile no longer has the minimum set of slots it needs, it releases all 
of its slots and displays itself as a caption fn the overflow area; 
otherwise, said Tile reduces its displayed size, tn fit the slots it is currently 
allocated; 

the UI elements displayed on a Tile may vary depending cm the number of 
slots allocated to the Hie. For example, the columns of a ListView Tile 
liave an associated importance attribute that ie used to determine which 
columns to suppress In order to fit the available space. The ttlustration of 
FIG. 11 shows the upper Customer List reduced to half width In response 
to tlie co-opting of the ri^ht half of its dot allocation by the Customer 



Detail Hie. 

The following is Table2 which is a simple Service Management 
demonstration program, defined with the MDF application language. 
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<ne]d1dFiefcl=t.SRPrioitty" defauftLabe^'Pifority' 
^string- lengths" 1'Jb. 

<Fie!d idFie^d=^S^4.NoleOate , 



<GUI xmkifc">^herna:ApplicaJbnSch9maj<na}" Ule^TdSt 
GUI Definitions. 
<DateMncM> 
<l* Cods Tafites -o 

<Table kfrabte=Tc:SN_Ste*K" ctert=^SN3tatJsN 

<Retd bFiaU=*t8N_3tat».Texl" lypes^sWntfk 
</Tabte> 

<Tabte WTabte=nc:Eqa|3_Type - dsrfc="BquIpjrypo*> 
< Field idFletd=*f.Ecpjjp Typ&Code" 1yp^"*trirapA> 
<Fleld UFl«M=t. EquJp_Type.T«xf typtrttrtng /> 

</Tatao> 

<Tabte ldTabte= , taWR_ J Acr dsrt=WUtef> 
<R«ld idField^T.WR _^ctCoda" type»"rtingV> 
cRefd bFieW=tWR_>tetTexr Vpe=*Krt»g ? £» 

<AaWe> 

<!- BEGIN: TABLES fcx syr«immludion 
-*Tab!e HTabte-TSN" doiWSNV 

<R«ld tiFIekf= tt f.8N.Not«Num' defzuttLabet^-Reoimst 

<neldldFlefi=^.SN ~ 

*yp*=' . „ 

<Fie!d ^dFie^d=•tSN.No!eQate• 
derauiLabel=" Received" iype=*das»' tenotft="87> 

<ReW «Reld="tStfCuif*jm" 
defaulLabel= - Cuslomer kT typ^'Btrtni/ fangtt-'SrA* 

<FleW idRald^tSRQerialNun/ 
defautLabe]*"hTst«llaflon icT rype^*strtng* tengti=1Q'£» 

<RekJ idF[alds*tS^iEiou^rr>el1lNum , ' 
dofsuttLflbeU* Equipment Numbar* typo-'fftrtnrf tettath-»187> 

<RekJ Icinelds'tSflShoflTkr 
defautLabe3="Desciiptk)rr typ^'cttio' tendh="20^ 

<Rekl fcfl=ield="f.SN.LonoT)cr o^ulljtoel-Tterno" 
typ*«*tetring* length --80ry> 

<ReW tin ew= *c EM^taJus"" detaurtLat>el="Conjpietficr 
type=^sirtng" length^*! 7> 

<R«kJ id^eW-*f:SM.Contaatkaroe- 
defaulLabel-'Cortacf Vpe-'sbrtifl* lengti-WA- 

<!— No1 in Jasotre model ->* 

<Rotd SdFieltUTSNLModQrto'dBfauftUbek'Ucder 

<Table IdTabtestEqulpr dsnWEqulp*> 
cFieid ioFieta=T^ujp.E(MpmGr5NLrTj" 

<R«W IdReW^t Equip JnatHflKte' 
defaulLabeJ="ln5talted* type=*dste' terram^VA* 
_ , <R€WHReld=M:Eguip.E(MpmentTTO" 
defaulLabeJ^'EquIpfTwrtType' Vp^ l strtig r taraf}.*1 <l £>> 

<R«fd IdRftld-tEquipJrfoddNo - 
defau ILa bel=* Moder typ*='strfrig" teraflhaWjb- 

<Retd IdRel^Equip^ustNwf 
d«fauILabel='Cusiompr krtypo-Vtitng" bnglWO'A* 

<1~ Not in Jesorfft modM. Substtroeaby 

<FieW HFtelfc-feEqulpjSwfctf" dstuiKUbol^Soitat No* 
typo=1ntflgof- toogth-'IB'N 

<Tabte idTabte=tCusf dsn^CustS 
<FIM IdFtekfe^CustGurfNimi - 
defauRLebef-'Customer td" 1ype=*string' ten&t=?&/> 

<FieM MFiekfcrt CustName" detauliLa&ebrf'Nare" 
types-Siring- leng«i=*157> 

-eFIeld idFtold-f GustCXy- dfttaunLabofc-'CSty* 
type*. String" tengtl»o' , 10V> 

<FleW UFtetd^f CijstPostalCods" detaittabe^Poer 
type="slrJng" !anoth=-icr/> 

<!-• should add vaRdafton ood0 here -> 
<Field kJFlelctteustTotep+iooe' defcaJNj*x*=*T*i? 
types ■siring" ronglbs-isv^ 

<f- Nol in Jasorfs modal, but nqiiredi 
<FieW bno}^.CuctAddr1- dofeuftUibeU-Addrl* 
type^trfng" leratft^tSV* 

<Fiew BFieid=*f:CustAddr2^ datouRLabebi'Adcti? 
types'isWno' lengths' 15V> 



<index relHekt=-(£uslcn/V!> 
^ndsx refFtehfe-tCusLPDBtatCode'/^ 
</r$Me> 

<J- Wori^flopcrt: chock dffaroirt from tWortRsport, add 

relations htos as required — > 

<Tabte [dTebIe=^tWbrt(Repcrt' dsn=-WbfkRepo»r> 

type--8bing- ter«9W127> 

*d= leu toFie»a=TWRj*3teNurTr 
defauaLabela^oSncaOon** type^trtritr lenoth=-8"fc>. 

<FteO WFtett--f:WFLADtvN^ 
defBiitLabets-AaMfy*" type=^trfug" |encttt=^2VS> 

Code* typft='&trtTo* \EKrite?4rt> v 
<BoU HFfeld- i ftWaActo»Tjir ctefauttLetol^temo- 

type--olrmg- lengti=W/^ 

<FJe« klFteJd--f:WFLActvOote- dsmiitUt^Date' 

type=Mat©- tenam=V^ 

<«eid WFiold=r»f:WaAcWTlin8* dvfouttUtnWTlme- 

<Fteu [dnett^TArvFLFtMii^ecpair da&ofLabsfe'P&rt 
Mo* typ©= *Btrfnqrj tenrfhs-IO?^ 

<f=leld ^eldW*(:WRi>aitDfllw«y 
defaiitLab«l-T3erpveiy date 11 typ^s'dater temgttWflV> 

<Hetl kff^tt-^vm^qulprnenfNlLim^ 
defaiitLabel-°Equipment Id* M^rrnvT tonah^lS"^ 

defauttLabeNX^stofner W typ«= WrtnjT {onyfe=*B'/> 

<!- END: TABLES for synctwonizatiori -> 
<Tabte IdTabl^Modef" dan-'ModeI«> 

■d=ietl IdFteUcf iModeLMcxfoWo" d©fauHLaoet=*MC06J 
No/ typ€fc*sir*>g- tengm=-2(r/> 

•d=feld rdViekb^ModeLUfirtutecturor' 
dofaiitLaboU^tejiufacbjref - 1ypo-*<rtrirer teng»W15V> 

-(ftefcl WFekJ-f :ModeLDescripiofl" 
deia tftUfceN'Descriptionr typesTatrtno* »»nflti= ,t l5Y> 
</T«bla>- 

<Tobto tdTabJo-tSymp' dtorv-^GympS. 
<Reld MFtok^TwSymJd" Ttrrtififtl afiaj-ffT 
iype=^stTtig- tengr=-2"A> 

<HeB idFlBlds^ynLOofiertafort 1 
d^faiM^l-Tfeecrtotiorr type-'Wnng" tengT=-Wf> 

<FleU WFb W=^SyrnJV»odelNDr tiBfauHLafl^Wodaf" 
W>e=^sumor tenat^-207> 

<TeUe IdTaUe-tCheck- deft-TOiOGkV 
<FleO k3Ftett=»'W^ck.ld" detecflULbe^'W 
typo--strtna- tenatv="3'/> - 

<FWW WF>iold=^Ghock.LJkDlhi><wf 
detauttLebel^Tfk^Ihoocr typ^="strtncT Isnsth^^A- 

<FteU kJFtett=-!;OhecK. Dascnpiciir 
defa Jtl^toel=TtescrlptJojr typ«=•BtI1rtg ,, iingfi^ls^ . 
</T«bi0> 

<Table idTaU^-fcPaif dw^PartS- 
<FteH idFlBk^^PartJUattMo/ defau}&abel=*VUt6nBi" 
type=rst*o"leno^=-l<rA» 

<Relation U=tetiOist^N- tabtet^Gust 1 
fiard1="f:GkiSLGustNum B tablaa-tSNT Md2-t£N.CuetMjm* 
oardir»rftty1-."1" carriInf!lKy2=?riY> 

<Rdadofi td="ren WR SN" tattel ="CWofkReport* 
fte)d1=*1:WRNoteNunr taiffi=tSN" fifih^f^Klj^wNuni" 
caofinaliluis-n" caitfin«J^2="f/> 

<Rdfltion iefc 'rein *w1odeL3yinpf tabteli^tModer 
fJeidl-TModelAloderto" tabtee="t^np' 
Re!d2=f:Sym^odeH^o- caidtnatt/l = 4 1 ' ocucOnaO^TlVS 

<Rda6on idw^Bki^i8t^Eniip a (abl«t-^:EqUte* 
ftekJ1ef:Equlp.CustNum'tablBee%Cusr 
H6k32=T.cu£LCus«vJum' cardtnattyl^n* cardlnalty2='1"/> 
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<RaIatton ti=*TfilrvVVR_Equfc>" tabiol -"trWorfcRoport" 
fteldl o'tWR. Equip mentK urn 1 taWe2=tEfluJp' 
fieWZ^tEqiito.EqutpmentNumr cardnattyl-'n" 

<Refaaon fa= - rmsN_equtp- taMel="tGN" 
fleldls'tShLEquTpnienlNuni* tabTe2atEqu?p" 
field2-'tEqulp.£qulpmemNumr carxJfM*ty1="a* 

<R elation lds"retrvVVR Guar tebtel-^ta/VortcReporT 
fie«l=-tWR.CustNum" tabte2=tCusr 
ftekf2='tCust.CustNum" cardinafftyl =*n" caicfkiaity2ss"1"/> 

<Relatk>n W="retn:&uipJdod«t" teW»1=^EqiAr 
tabtea-nA4oder f^eW1-'tfeq U !p.ModB»*l , 
fieH^f.ModeLMotieJNo'' caitilna!lty1=: V cardhafity^M *f> 

<RBlation fcj=*reln:WF1 ActCode* table 1c*tV¥ocWttcoit" 

Seld2=:-f:WR_ActCocte' careflnatfty1-"r'» canHnsl*2Wl*A 

<MicWIoware> 
<Scenario scenartoMame^-Customer M»ldV> 
<ScenarioSegment structureld=TOP' refTable="tCu3r , /> 
^enaric^gmGmstructureW^OIQ 4 refTatt fct: Epudp*/S. 
</Scenario> 

^Scenario coenario Nfime=*Se rvfce Notification" ld« B idZV 
<Scena rfoSegmont structure! dVTOP" nefTat4e~1£N 1 A» 
</Scenarto> 
</Middte*«re> 



-<FtameTlle urntob"SN_Qenwcl' refTaWe-tSNV 
<Hnge fitted en*raT> 
<rfexiaox lcte'cooootr datateKt^rcuatCustNiini' 

<HypartJnk o»T\Fitf fc'tCurtCutiNum" 
deelRftld-'tCufit.GiiBlNijrn* £tesfT7to6et="t8:01 FY>- 
</TextBoo 

<TextBox id=^<r0O00l" dataS eld=*f:SN. GustNum " 
latoefc'Cirstoniertr^ 

<TexSox l<fc^c:00002" daUrfoid=-fcSW.Mod©t4o- 
labek='Mod*}:7> 

<TexfSox ioe" ( r00003' data4dcb-ftiN.SerlaINunf 
latiBfa"Equlpnient#r , /> 

cCheckBcw ld=ic:00DO4' dateflefcba'tSN^tatia* 
tD)rt="Conple1ed/Shoui/comp}eflon tab 1 ^ 

<OnTruo refnte»lK01 F.Report" vtsfbte-*1" 

oCheckBcoo 
</Paga> 

<Pase titlte-MBmoS 
<Mwno kWcOIOOO- datali o<d-TUSN.LoogTxr/> 



</Rr«iioTlte> 

<FiameTtle WTilB=-Ctj6t_Qeneiar fBTraWe=tCusf> 
<Paae trtIe^"Gcneral ,, > 
<TextBox ld="c 11 000" dakrfU*W"f?CuKtCi«jt>Jum - 
f ftbeb'Cu&tonMrtfc" /> 
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4. Brief description of the drawings 

FIG, 1 is an overview of the process for creating an application. 
FIG. 2 illustrates the range of deployment configurations for an 
application. 

FIG. 3 is an overview of the Workbench architecture. 

FIG. 4 is a view of a computer screen showing the Workbench screen 

layout. 

FIG. 5 is a view of the Workbench during insertion of a new element 
instance. 

FIG. 6 is a view of the Workbench during the setting of an attribute value. 

FIG. 7 is an overview of the Interpreter architecture. 

FIG. 8 is a detail of the operation of the Parsing Services component of the 

interpreter, 

FIG. 9 is a series of views of a computer screen illustrating the 240*640 
pixel Handheld PC layout Theme far the MDF application of Table2 . 
FIG. 10 is a series of views of a computer screen Illustrating the Palm PC 
layout Theme for the MDF application of Table2. 

FIG. 1 1 is a series of views of a computer screen illustrating the 480*640 
pixel Handheld PC layout Theme for the MDF application of Table2. 
FIG. 12 is a series of views of the display of a microbrowser-enabled 
wireless telephone Illustrating the server-side Interpreter's WAP Theme 
f or the MDF application of Table2 

FIG. 13 is a transcript of a dialog conducted over a telephone between a 
user and the server-side Interpreter^ Voice Theme executing the MDF 
application of Table2. 
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FIG. 1. 
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FIG. 4. 
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FIG. 5. 
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FIG. 7. 
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FIG. 10. 
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FIG. 11. 
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FIG. 12. 
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FIG. 13. 
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Abstract 

The present Invention relates generally to the creation of data-centric 
applications for computing devices. The invention is particularly 
characterized for defining classes of data-centric applications that share 
particular generic user interface models comprising the following steps; 
determining the types of distinguished User Interface elements, and their 
constituent elements, required for said generic User Interface Model; 
determining the cardinality and relationships between the Tiles in groups 
of Hies called Assemblies; determining the logical model for Navigation 
between the Assemblies, and the required user operations on the model 
state. 
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